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This badly-soiled drawing is getting a mild soap-and-water bath to restore its original printing quality. 


Tracings you can wash! Mention this to a 
Chief Draftsman and you'd likely see his 
eyes light up as he perceives the implica- 
tions of a simple new technique — one 
that’s being used now by Raytheon Co. and 
could save them at least $50,000 this year. 
The secret: Herculene® Drafting Film by 
K&E, plus Staedtler Duralar plastic pencils 
—a completely washable combination, and 
the answer to... 


A Dirty Old Problem 


Functionally, an engineering drawing is 
only as good as the prints it will produce. 
This is a fact of life that governs any dis- 
tribution-print system —conventional blue- 
prints, white prints, or reduced-size prints. 
It holds true in a full-fledged miniaturiza- 
tion program, too. How long will an orig- 
inal tracing continue to produce top-notch 
prints? The answer depends on how much 
and what kind of handling it receives. Re- 
visions, smudging, processing and filing all 
take their toll of a drawing’s printability, 
decreasing it gradually — and sometimes 
quite sharply. As printing quality dimin- 
ishes, some form of rehabilitation becomes 
necessary. But re-drawing — whether man- 
ual or photographic — can be costly and 
time-consuming. Drafting and reproduc- 
tion experts have been wishing and work- 


ing for a more efficient and economical 
solution. 


A Simple Solution: Soap-and-Water 


Washing became a possible answer with 
the advent of polyester-base drafting films 
and plastic pencils — and a practical reality 
with Herculene. This remarkable film com- 
bines a stable, waterproof Mylar® base 
with a completely washable surface for 
smudge-proof Duralar pencil lines—which 
bond to the Herculene surface and won’t 
wash off. 


Only the dirt washes away. There’s no loss 
of line-background contrast, no loss of 
detail. The tracing can be restored to its 
original condition in a few moments — 
without re-drawing! 


KEUFFEL & ESSER CO., 


Name & Title__ 


Company & Address 


Ker 
Pe (le 
for your file of practical information on drafting 
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| and reproduction from 
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Please send me further information about the washable tracing method, plus 
a sample sheet of Herculene Drafting Film and a Duralar pencil. 
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A Proved Money-Saver 


To amplify an earlier point: the Missile 
Systems Division of Raytheon has been 
washing Herculene drawings for the past 
year, and now expects to save over $50,000 
on re-draws alone in the year ahead. A 
large aircraft manufacturer has used the 
Herculene-Duralar soap-and-water method 
even longer, and reports impressive dollar 
savings plus an outstanding improvement 
in print quality. 


In 6 months of testing and 14 months of 
actual drafting-room use, Raytheon engi- 
neers exposed Herculene to all basic trials 
—and a battery of fiendishly extreme con- 
ditions. They scored Herculene with a 
sharp scriber, but couldn’t remove the 
matte surface. They taped a sheet to the 
floor and had a 200 pounder roll over it 
in a swivel chair during an active day. 
Herculene was baked and frozen — and 
doused with hot coffee — with no effect on 
its surface. After two hours, the coffee 
stain was washed off without a trace. Re- 
sults of these torturous tests were so favor- 
able that now. Raytheon’s Missile Systems 
Division uses practically no drafting film 
but Herculene! 


A Note of Caution 

There are other waterproof drafting films, 
but plastic pencil lines will wash off some: 
of them. So, when comparing polyester-: 
base films, it’s best to check them for pencil’ 
line washability. And another point—don’t 
try this technique with ink or graphite: 
lines — use only the Duralar K1 or K2., 
Even if you don’t want to adopt the wash-: 
ing technique immediately, you're free to: 
make the change at any time if you 
use Herculene—the indestructible drafting: 
medium with the washable, engineered| 
surface. 


More Merciless Testing Invited 
We'd be pleased to send you a sample of: 
Herculene, and we invite you to do your 
best to ruin its excellent drafting and print-. 
ing quality. The Herculene sheet comes in| 
a small folder with complete instructions) 
and a water-fast Duralar pencil — which| 
K&E engineers helped develop for use: 
with washable Herculene Drafting Film.. 
Mail the coupon below for your sample!! 
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Sirs: 

I have been fortunate to have never 
felt I was one of “the lost genera- 
tion” or “underprivileged” as some 
of your readers seem to regard them- 
selves. I have worked northeast, 
southwest and deep south and_be- 
lieve draftsmen in general are well 
paid for drawing straight lines and 
circles. 

The 
worked 


average draftsmen I have 
with have an inflated feel- 
ing of self-importance or indispen- 
sibility. Yet they come and go and 
lost time or inconvenience is seldom 
felt within the drafting room. My 
point is proven by most of your read- 
ers letters expressing joy and ap- 
proval to have a publication solely 
for this minority group of workers 
who, let’s face it, have it made. 

I hope to see more pointed ar- 
ticles such as that of “Printed Circuit 
Masters” which appeared in GS Oct. 
1959. I have already found the Check 
List a very useful guide. 

Davi M. SEALE 
Dedham, Mass. 


Sirs: 

The need for formal recognition of 
the drafting profession has long been 
felt and you, through Graphic Sci- 
ence, have made a valuable contribu- 
tion to this end. However, another 
amportant milestone would be the 
formation of an American Society of 
Draftsmen. Your magazine may be a 
good sounding board from which the 
degree of interest in such a society 
could be obtained. 

I would like to obtain Volume 1, 
Number 1 of Graphic Science. The 
attached information is supplied in 
order to receive subsequent copies of 
Graphic Science for myself and four 
(4) Supervisors Drafting. 

Best wishes for continued success 
with Graphic Science. 

D. A. ConLEY 
General Electric Co. 
Hanford Atomic Products Operation 
Richland, Washington 


Letters 


Sirs: 

Congratulations on the new arrival, 
Graphic Science. There is and will 
continue to be an increasing need for 
the dissemination of information 
pitched to drafting people. 

The title, “Draftsman”, is by its 
very nature ambiguous; perhaps your 
magazine eventually will point up 
proper definitions. May Good Luck 
and Success reward you and your as- 
sociates on this new approach. 

FRED CUMMINGS 
General Electric Co. 
Gas Turbine Division 
Schenectady, N. Y. 


Sirs: 

Graphic Science can well fill a gap 
in the drafting business. This gap 
is good communication and a source 
of technically reliable information 
to the draftsman. The writer has writ- 
ten, taught, and been an advocate of 
Functional Drafting for fifteen years. 
However, efforts in this direction have 
met only with mediocre success. Not 
because of unsound ground rules but 
because of limited efforts and com- 
munication spread too thin. 

It is indeed unfortunate that so 
many draftsmen have a misconception 
of Functional Drafting. Personal pride 
and emotion have kept many from 
giving this area an objective look 
and trial. The final judges of any 
drawing are those who must use it 
as a working tool. The drawing is not 
the end in itself but only a step to 
a goal—the finished product. With this 
in mind I will stack Functional Draft- 
ing against classical methods any 
time. 

Functional Drafting will produce 
a better “use document” usually, but 
not always, faster than classical meth- 
ods. Production shops and_ tooling 
people will find the drawing more 
readable and easier to use. Probably 
this is why the staunchest advocates 
of Functional Drafting in many cases 
are ex-production shop Psy now in 
drafting departments. 


(Letters to the editor should be addressed to 103 Park Avenue, New York 1%, 
New York. Names will be withheld upon request but all must be signed, ) 
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Possibly if Draftsmen who feel they 
are the “lost generation” or under- 
privileged had advanced with the 
times their lot would be better today. 
In most cases management will pay 
for industrial efficiency. 


If \ Drafts= | 


men care to exhibit this by producing 


a better document faster, their status 
will improve. 


Congratulations on a needed pub- 


lication. 


R. E. MEYERS. 


San Francisco Naval Shipyard 
San Francisco, California 


Sirs: 


Your new publication was received 


well by our group. We feel it is a 


much needed addition to the drafting 
publication field. The first issue in- 


dicates an editorial approach to deal 
with specific problems where the state 
of the art is advancing rapidly such as 
the articles on scribing and dialing. 
This will make the magazine of value 
to pioneers in the specific field as well 
as to the newcomer to the field. 

We have been using scribing ma- 
terials for a considerable length of 
time. We would have appreciated the 
article more if we could have seen 
photographs of the scribing tools and 
also a listing of the manufacturers of 
these tools with approximate costs. 

A similar comment can be made on 
the dialing article in that this area 
is advancing rapidly and there is a 
lack of information today on just what 
manufacturers are working on_ this, 
what their line of effort is and the 
relative cost of their equipment. 

H. A. Grsson 
General Electrical Co. 
Aircraft Gas Turbine Div. 
Cincinnati, Ohio 


Sirs: 

The ideas that’ follow on “Getting 
the Most from Inexperienced Drafts- 
man” were prompted by the request 
from one of your readers in a letter 
in the November issue. 

If a draftsman recognizes that he 
is inexperienced and wishes to im- 
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prove, the task of getting the “most” 
becomes a matter of patience, time 
and practice. The supervisor’s recog- 
nition of the point where inexperi- 
ence stops and experience begins will 
have an important bearing on the 
success of the instruction and on the 
quality of the product the draftsman 
eventually produces. 

Other factors that must be consid- 
ered are the inexperienced draftsman’s 
previous schooling, if any, and _ his 
familiarity with blueprints and_pro- 
jections. It is pretty evident that the 
progress of the inexperienced drafts- 
man will be proportional to the 
amount of his own interest and the 
help he receives. 

Here are some of the ways to help: 

(1) Recognize his limitations. (2) 
Provides a suitable working area for 
him. (3) Encourage him. (4) Assign 
projects within his abilities, letting 
them get more difficult as he gains 
confidence and skill. (5) Give him all 
the information he requires in a form 
he can understand. (6) Provide ref- 
erence books, standards, catalogs, 
etc., or tell him where to get them. 
(7) -Allow some time for practice on 
weak spots. (8) Provide complete 
equipment, the best the company can 
afford. (9) Arrange for cooperative 
training. 
_ Somewhere, of course, we get to 
“Supervising the Experienced Drafts- 
man” and that is a problem in its own 
right! 


GerorGE H. FRostT 
Portsmouth Naval Shipyard 
Nuclear Power Division 
Portsmouth, N. H. 


Sirs: 

~ When asked what magazines are a 
necessity in the drafting field, you 
may be sure that Graphic Science 
will top the list. I have found, and I 
am sure others have too, that Graphic 
Science is one of the most interesting 
and informative magazines available. 
In my opinion it is a must for every 
draftsman. I was introduced to 
Graphic Science by the October issue 
and found that I am eligible to get 
copies. I feel that this magazine will 
prove to be of great value and as- 
sistance to me. 
4 ALBERT W. BAUM 
Atlantic Research Corp. 
Alexandria, Virginia 


” (Continued on page 34) 
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in an almost endless variety. 


Specialized 
drafting templates 
speed drawing time 


Always a handy tool, drafting tem- 
plates are becoming increasingly in 
use to simplify everyday drawing 
techniques. Now vinyl plastics are 
used in the manufacture of the ma- 
jority of templates. But the thick- 
ness, color and finish vary in almost 
endless profusion. Glare-saving col- 
ors, such as green and amber, are 
usual, both in clear and matte finish- 
es. However, the white and clear 
plastics still are popular. The thick- 
nesses vary with the different types 
of available templates from .020 
gauge through .070 gauge. 


Specialized template applications 


A list showing the growing applica- 
tion for templates includes templates 
for: Electronic Symbols, Electrical 
Wiring, Landscaping, Screw 
Heads, House Plans, Nuts and 
Bolts, Screw Threads, Tooling, Win- 
dows, Plumbing, Mathematical 
Symbols, Map Planning, and many 
‘all-purpose’ templates for circles, 
ellipses, triangles, and other shapes. 


SENSITIZED P 


Drafting Templates are a valuable tool to faster drafting. They are available 


Isometric ellipse template 


is a big timesaver 


An isometric ellipse template may 
be more useful if it is cut in half to 
provide edges parallel to the minor 
axes of the ellipses. Halves of the 
template may then be moved along 
a 30-60 degree triangle so that ends 
of a shaft or any cylindrical shape 
can be drawn in a minimum of time 
and in perfect alignment. 


A selection of 52 popular tem- 
plates is illustrated and described 
in a special six page brochure, 
“Drafting Templates” recently pub- 
lished by Frederick Post Company. 
For your copy, write Frederick Post 
Company, 3656 N.. Avondale Ave.; 
Chicago, Illinois. 
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FUTURAT 


_CHART-PAK’S 
NEW 


Today in amazin 
new drafting medium on 
“Cronar.’* 


REDUCED SMUDGING 
HEAT RESISTANT 


RESISTS CRACKING 


HIGH TEAR STRENGTH 


SUPERIOR TRANSPARENCY 


MOISTURE PROOF 


ERASES EASILY 


VERY FLEXIBLE 


WON'T YELLOW WITH AGE 


NO STRETCH OR SHRINK 


LIES FLAT 


DOESN'T “DOG-EAR”’ 


| COSTS NO MORE THAN HIGH- 


GRADE CLOTH OR VELLUM 


Write Today for Full 
Information and Free Sample 


Dealer inquiries invited. ee 
CHART-PAK, inc. 
ORIGINATOR OF THE TAPE METHOD OF DRAFTING 


291 River Road, Leeds, Mass. 
*DuPont Registered Trade Mark 
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Notes & Comment 


HE DIVISION of Engineering 

Graphics of the American 

Society for Engineering Ed- 
ucation will hold its mid-winter meet- 
ing at the Rolla School of Mines and 
Metallurgy, Rolla, Mo., January 20, 
21 and 22, 1960. 

Chairman of the host committee 
is Lloyd Christianson, head of 
Rolla’s Graphics Department. Irwin 
Wladaver—Graphic Science Associate 
Editor and Associate Professor of En- 
gineering Drawing, College of En- 
gineering, New York University, will 
preside at one of the sessions. 

For more information: Lloyd Chris- 
tianson. 


International 


NGLAND: A group ,of 33 persons 
E are included in the Standards 
Section of Rolls-Royce Ltd., English 
manufacturer of automobiles, aero en- 
gines, diesel engines, rocket motors, 
and nuclear reactors. Of the four 
volumes of standards for which the 
group is responsible, only the fourth— 
on Drafting—is not as yet complete, 
according to a spokesman for the firm. 

Russta: Unification of drafting 
standards is being achieved within 
the communist countries allied with 
the USSR according to an article ap- 
pearing in the USSR magazine, Stan- 
dartizatsia, partly translated in the 
ASA publication, The Magazine of 
Standards. The article reported the 
results of a meeting held last year. At 
the meeting, according to the article, 
a unified system pertaining to tech- 
nical drawings was elaborated that 
defined standard scales, letter sym- 
bols, projections, cross sections, di- 
mensioning, etc. It said, “The com- 
mon technical language used in 
drawings will make it possible to 
avoid the necessity of redrawing in 
each of the individual countries, 
because the adoption of a unified 
practice of presenting technical draw- 
ings will make them easily under- 
standable in all other socialist coun- 
tries, thus saving both labor and 
time.” Its conclusion: 

“Scientific and technical coopera- 
tion of communist countries in the 
sphere of standardization will also 
greatly help the International Organi- 
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zation for Standardization (ISO) to 
which most of the socialist countries 
belong.” 


Automation 


ENERAL ELECTRIC’ Specialty 

Control Department in Waynes- 
boro, Virginia, has succeeded in pro- 
ducing program tapes from dimen- 
sionless engineering drawings, using 
a Haag-Streit Coordinatograph. The 
programmed tapes, estimated to save 
75 per cent of previous drafting time, 
are being used to control the oper- 
ation of a 100-ton turret punch 
press. 

The procedure GE uses involves 
preparing a layout with drafting tem- 
plates. Punch positions are “found” 
by an operator using selector switches 
on a control console. The locating de- 
vice on the Coordinatograph then 
centers over markings on the tem- 
plates for the punch that is desired. 
The x and y dimensions as measured 
by the locating device are transferred 
from the layout to storage and read- 
outs by a controlling foot switch. A 
second foot switch controls the punch- 
ing of the tape, simultaneously mark- 
ing the layout via the locating device. 
This reduces the possibility of repeat- 
ing holes, and also gives a visual 
record of programmed material. 

A duplicate of the marked layout, 
made by diazo, is marked with speci- 
fications of part numbers and a draw- 
ing number, and duplicates of this 
become assembly drawings. 

Duplicated tape and an accompany- 
ing specification sheet are produced 
by automatic typewriter, again via 
programmed tape, to provide addi- 
tional visual checks. 


Another Merger 


ARAGON - REVOLUTE, Rochester, 

New York, has become a division 
of the Charles Bruning Co., Ine., 
Mount Prospect, IIll., according to a 
December 1 announcement by L. 
Gordon Booth, Paragon - Revolute 
president. The firm, a manufacturer 
of blueprinting and allied reproduc- 
tion equipment, will continue its man- 
ufacturing, production and _ sales 
policies withcut change. 
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An Engineer 


Looks at His Draftsman 


First steps in defining murky areas of responsibility 


HE RELATIONSHIP of the elec- 
trical engineer and _his 
draftsman is, to use a simple 
analogy, similar to viewing light 
through a prism. The color of the 
light changes as the location of the 
viewer changes with respect to that 


-prism. In like manner, the engineer- 


draftsman relationship changes, with 


_ the job at hand acting as the prism. 


At one time or another most en- 


gineers, either during summer vaca- 


ever, 
‘away from the days he spent at the 


tion or a first job out of school, have 
spent considerable time “on the 
board.” As a result their understand- 
ing of the many hours of toil neces- 
sary to produce a final drawing ready 
for construction is very keen. How- 
as the engineer gets further 


drafting board, he tends to forget a 


few of the basic relationships. 


Economically speaking, the time of 
most engineers is relatively expensive, 


compared with that of draftsmen. 


Therefore, one of the basic relation- 


ships is the time saved by the drafts- 
‘man who takes the ideas, 
and designs of the engineer and trans- 


sketches, 


ates them into workable, readable 


drawings. This brings up a question 
which can be answered only by the 
individuals 
point does the engineer stop sketch- 
ing and designing and where does the 


involved; i.e., at what 


draftsman start? What items affect 
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by Lee E. Fickle 


this fuzzy, grey zone of responsibility? 

As the result of an education based 
primarily on absolutes and so-called 
“hard facts”, many engineers tend 
to be positive and occasionally au- 
tocratic. This item, not to be over- 
looked, places a very grave and 
unnecessary strain on the engineer- 
draftsman relationship. All too often 
the engineer will provide only the 
sketchiest information and will ex- 
pect the draftsman to fill in details 
requiring technical training beyond 
his scope as a draftsman. This is un- 
fortunate for all parties concerned. 

In contrast with the foregoing re- 
lationship, more often we see a close 
coordination between engineer and 
draftsman, and the drawings that re- 
sult are clear, detailed and effective. 


THe OTHER SIDE 


o the electrical engineer engaging 
ole. design for an industrial com- 
pany, the draftsman is more than a 
technician schooled in transferring 
pencil lead to paper. He is a friend, 
checker, detailer, critic, and quite 
often a sounding board for the ideas, 
theories, and hopes of the engineer. 
His “commercial friendship” is the 
common bond between the two and 
with the firm for which they work. 
It reflects a genuine interest in the 
project at hand. The draftsman is a 
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checker of minutiae. His background 
permits him to relieve the engineer 
of repetitious tedium. He is quite of- 
ten the indispensable general facto- 
tum, seeking out tracings and prints 
that are forever straying, measure- 
ments that are never shown, and field 
data that the engineer never “seems 
to have at-hand.” He is a critic-in 
the friendly sense of the word—of the 
engineer's design. Quite often these 
designs are enhanced by the drafts- 
man. As a sounding board for the 
translation of the engineer’s theories, 
ideas, and designs from sketch to 
working drawing, he is invaluable. 
He listens patiently, adds his knowl- 
edge, and puts the results on paper. 

The end point of such a relation- 
ship is the presentation of the en- 
gineer’s ideas and designs in a manner 
that is pleasing and acceptable from 
every aspect to all the people in- 
volved. In short, -the electrical en- 
gineer needs the constant support of 
a competent, interested draftsman. 
If the relationship works both ways, 
as it should and usually does, the 
draftsman and the engineer are both 
pleased with their work and the com- 
pany is well off indeed. 


The Author 
Ler E. Fickxe is an electrical en- 
gineer for Eli Lilly and Company, 
Indianapolis, Indiana. 


Scribe System for Printed Crrcuts 


Special scribing instruments, peel-coat polyester-base film, 
and photographic techniques supersede former materials 
for printed circuit work at General Electric Company 


N THE MIDDLE 1950's, techniques No newcomer in GE printed circuit 2. Photographically, peel-coat poly- 
proven satisfactory for earlier work, the polyester-base film was de- ester-base film* is exposed to the 
printed circuit work began to veloped originally for the Army Map scribe master. This produces a line 

exhibit less than satisfactory results Service. However, the scribe tools image on the photo emulsion layer of 
for preparing the complex and spe- used to make maps were not suitable the sheet. The area between each 
cialized circuits handled by General for printed circuit work. This dif- translucent line, not the line itself, is 
Electric Company’s Heavy Military ficulty was overcome when the joint actually the circuit path desired. 
Electronics Department, Syracuse, effort between GE and K & E resulted 3. While in the developer, these 
N. Y. Mounting costs were disrupting in a new type of scribe instrument. image lines are eaten away, down to 
schedules and budgets. the peel-coat layer. 
To meet this situation, a new scribe How ir Works 4. The sheet is then wiped with 


technique for printed circuit layouts HE NEW METHOD of preparing an alcohol-dampened cloth, further 
was devised by GE’s drafting person- | dissolving the image lines through the 


printed circuits works as follows: 


nel in cooperation with the Keuffel 1. Standard circuitry is scribed on peel-coat layer and down to the base 
& Esser Co., Hoboken, N. J. 4t con- scribe-coat polyester-base film.* This film. Valleys, two layers deep, result. 
sisted, briefly, of outlining the lands isveallodsthe cenit imacter 5. The photo emulsion layer of the 
and circuit paths with special scribing : sheet is then washed away in a 
\ pske: *B ibe- d peel- : : | 
instrunients and then stripping them _ fanevave vacieliog of Stabilane: polyester-base — chlorox bath, leaving valleys now. 
out through use of a photographic product of Keuffel & Esser Co., Hoboken, N. J. only in the peel-coat. 

resist-coated polyester base film.* ibid rin apie Lacing eles EP a 6. Finally, the coating between 


SPECIALLY designed scribing instruments equipped with spring-type shock absorbers are used to “outline” circuit paths and 
connection pads. These devices maintain precise accuracy on curved lines as well as straight ones for printed circuit work 
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each translucent line is peeled away, 
leaving finished circuit paths: This 
final master and file copy can be 
further reprinted. 

The increased accuracy obtainable 
with the new scribing system is at- 
tributed to three factors. First, the 
scribing instruments’ steel alloy points 
(shaped like phonograph needles) are 
made in graduated widths; they cut 
sharp, precise lines. The use of con- 
stant-width scribe points is said to 
eliminate minute variations in circuit 
line widths often resulting from pen 
and ink work, where the amount of 
ink in a pen can alter line thickness 
and clarity. 

Second, the polyester-base film on 

which the scribing is done contains 
grid lines for accurate positioning of 
the board element. The film itself is 
said to have exceptional dimensional 
stability, permitting precise reproduc- 
tion and maintaining constant line 
character under extreme temperature 
and atmospheric conditions. 

Third, the new scribing tools are 
equipped with spring-type shock ab- 
sorbers. They maintain the same ac- 
curacies on curved as well as straight 
lines, eliminating ragged circuit paths. 
Unlike ordinary scribers or drawing 
instruments, the new devices outline a 
circuit line. Thus, two accurate, sepa- 
rate lines are scribed into the film to 
outline what will later be a solid line. 

The new scribing method is also 
said to be very flexible. For example, : 
optimum use can be made of the AFTER scribe master is processed photographically, film coating between each 

translucent line is peeled away, leaving finished circuit paths and connection pads. 


ORIGINAL drafting layout is done directly on scribe-coat film master which 
contains grid lines for accurate positioning of printed circuit board elements. 


board area, since the width and length 
of runs, as well as pad (connection) 
sizes are not limited. 

A final point, drawing changes can 
be made during any one of the three 
steps: on the original scribed layout, 
peel-coat negative (intermediate 
step), or the final layout. Specially 
formulated fluids are used. 


THE SAVINGS 


ccorpING To H. A. Knowlton, 

General Electric drafting super- 
visor, use of this new technique in 
the preparation of 300 different cir- 
cuit layouts has resulted in a saving 
of $27,000. Company manufacturing Fea 
experts cite a recent production job sovaccoat 
involving several complex boards, in 
which 30 hours were needed to pre- 
pare each printed circuit layout using ees 


pI PRL LE: 


the new system, as compared with 80 po re 


PAY na nal 

hours using the tape method, a sav- ne ’ m3 
i f 50 a s rinted circuit SCRIBE METHOD for preparing printed circuits: (1) scribe master, (2) peel coat in 

ws d esti termediate negative, and (3) final master print, twice-size of printed circuit board. 
oard. 
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Get Drawing Cost Control 


Standard accounting procedures and well-kept records 
enable the drafting department supervisor to monitor 
performance against previously established estimates 


NGINEERING is sometimes re- 

garded as a field which defies 

estimating and cost control 
procedures. This may be true where 
basic research or problem analysis is 
involved but the engineering for a 
new manufacturing facility, for in- 
stance, is predictable even though it 
involves the cooordinated effort of a 
large group of engineers, designers, 
and draftsmen. We at Day and Zim- 
mermann have been able to apply 
basic cost control procedures to our 
engineering effort. 

Much has indeed been written on 
estimating the costs of a new facility, 
but very little on the estimating of en- 
gineering costs, and what is more 
important—their control. 

Engineering costs in this kind of 
project may represent a segment of 
the total cost, varying from 3 to 15 
per cent depending upon location and 
complexity of the job. 

Discussion here is limited to the 
costs in connection with the prepara- 
tion of drawings and specifications for 
a new manufacturing facility with 
general engineering supervision of 
construction. Here design and draft- 
ing charges amount to approximately 
70 per cent of the total cost; our dis- 


10 


by Harry M. Perks 


cussion will be further limited to this 
area. 

The procedures and steps which 
will be presented are based on basic 
industrial cost accounting devices. 
The first of these is a Code of Ac- 
counts. 

An Account is simply a number 
corresponding to an expense against 
which the accountant accumulates 
costs. The code of accounts is the 
complete list of these numbers and 
the items of work to which they cor- 
respond. It can be as simple or as 
elaborate as you want to make it. On 
large construction projects, for exam- 
ple, the code of accounts might con- 
sist of several thousand numbers. 

Once the code of accounts has been 
established, the next step is to es- 
tablish a budget (or appropriation) 
for each account number. This budg- 
et is a target and is developed from 
previously accumulated historical data 
and an analysis of the project at hand. 

A system to accumulate and sum- 
marize costs in accordance with the 
code of accounts must also be es- 
tablished, and it must be simple 
enough to permit meaningful cost 
data to be readily available for study. 

With these aids, the next step is a 
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production analysis of the per cent of 


the money spent and the per cent of 


work finished for each item on the 
budget. 

This evaluation is the purpose of 
the entire system. It makes it possible 
to revise the first estimate at the 
earliest possible date, and to feed 
final data back into the historical 
records for future use in estimating. 


ORGANIZATION 


N ORDER to understand the detailed 
| system that is to be presented, 
it is essential to know a little of the 
organization for which it was de- 
signed. Needless to say, the implica- 
tions of it are applicable to companies 
other than ours. \ 

All of the designers and draftsmen 
who work for Day and Zimmermann 


are assigned to the Design Division. . 
This group has varied over the last | 


ten years from 75 to 300 men. The 
Design Division is headed up by the 
Chief Draftsman and is subdivided 
into six categories: Civil or Yard, 
Architectural, Structural, 
Service, Electrical and Mechanical. 
Each of these is further divided 
into squads supervised by a Squad 
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Still the only pencil 


that can’t smear on Mylar, 
that keeps a point on Mylar, 
that erases on Mylar. 
Duralar drawings on Mylar 
reproduce perfectly, microfilm 
without loss and can even 


For free samp les er 
of Duralar pencil and As and Jee 
leading brands of matte-surface 
_ Mylar drafting film, just fill out 
_ the coupon and attach to your _ 
business letterhead. 
See for yourself how the | 
ensational new Mars Duralar 
Ives your drafting problems. 
And Duralar is available 
ee, leads and lead holders) 
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d at leading engineering and ~ 
drawing material suppliers. 
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| [_] Samples of Mylar film for testing DURALAR 
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Mylar Drafting Film" 
INA MES ee UIE: 
FIRM 


STREET. 
CliV¥e ee ee CONES ANE 


EW! No. 555 Duralar Eraser 1 


marktot E. I. du Pont de Nemours & Co., Inc. 


Leader. Squads usually range in size 
from 6 to 12 men, depending on job 
requirements. Our accounting pro- 
cedures are intended to control the 
production rate of these small groups 
engaged in the preparation of draw- 
ings. 


ACCUMULATING HisroricaL DATA 


NY ESTIMATE is ultimately based 
A on the cost of each drawing. 
Likewise, in order to be able to com- 
pute the per cent cost expanded for 
each account, as in the Code of Ac- 
counts, it is necessary to have a cost 
book divided up by account numbers. 
This then is all that is required: one 
book to accumulate costs by drawings, 
and one book to accumulate costs by 
account number. 

The mechanics of recording data 
are quite simple. Each day the de- 
signers and draftsmen break down 
their time on a “Squad Leader’s 
Daily Report.” On this the draftsman 
records the drawing title, its number, 
the type of work that he was doing, 
and the time he spent to the nearest 
quarter hour. The different types of 
work are broken down into the fol- 
lowing classifications: 

(1) Supervision 
) Preliminary 
) Design Calculations 
) Final Drafting 
) Checking 
) Alterations 
) Revisions 
8) Field Trips 
(9) Miscellaneous 
Vendors’ Drawings 
Squad Leader’s Daily Re- 
ports are posted daily by drawing and 
identifying the classification of work 
performed on that drawing. 

They are posted weekly into a cost 
ledger by account number. The in- 
formation in the cost ledger is used 
in preparing periodic progress reports 
which will be discussed later. 

At the end of each project these 
historical data are compiled on a sin- 
gle sheet in two tabular forms. (See 
Figure No. 1). 

In the first tabulation, all the time 
spent by each group is broken down 
into the various types of work. This 
tabulation serves two purposes, 

First, it is helpful when conducting 
“post mortems” on completed proj- 
ects. For example, if the production 
rate for the drawings was high per- 
haps there was too little, or too much 
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Electricai 
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Mechanica} 


Fiow Sheets & inst. 


REMARKS 


FIGURE 1. The two tabular forms shown here contain all the 
data concerning costs of drawings on any completed project. 


supervision. Perhaps there was an 
abnormal amount of time spent in re- 
vising the drawings or perhaps the 
time spent on the preliminary work 
was high. 

The second purpose is more im- 
portant. In order to make an intelli- 
gent analysis of the progress of a 
drawing or to estimate the per cent 
a drawing is complete, it is necessary 
to have a knowledge of the per cent 
each phase in the development of the 
drawing contributes to a_ finished 
drawing. For example, if there is a 
structural drawing to be made and all 
the design calculations are finished, 
the drawing would be considered 20- 
25 per cent complete, even though 
actual drafting has not been started. 

The tabular data at the bottom are 
strictly for future estimating purposes. 
Notice that the production rate for 
each group is given in both hours per 
drawing and hours per square foot. 

This single sheet contains all the 
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important historical data concerning 
the cost of drawings on any project. 


THe ESTIMATE 


N ENGINEERING and drafting es- 
A timate is prepared for every 
project before it is started. These es- 
timates are necessary in order to 
properly plan the work. It is neces- 
sary to have a very good estimate 
coupled with a realistic schedule in 
order for the chief draftsman to have 
the men in sufficient numbers and of 
the required skills when they are 
needed. 

The engineering and drafting es- 
timate is always compiled on the 
same form. (See Figure No. 2). 
Notice that the design and drafting is 
broken down into groups which cor- 
respond to the groups on the histori- 
cal data summary sheet. In order to 
estimate the drafting requirements, 
the project must be studied in suffi- 
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Engineering 


E-1 Project 

E-2 Structural 
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E-4 Building Services 
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” FIGURE 2. The compilation of design and drafting cost estimates is made on this 
form before the project is begun. Form also shows the Engineering cost estimates. 


cient detail to establish a list of draw- 
ings that will be required for each 
group. Once this list is established an 
estimate, based on the production ex- 
perience indicated in the historical 
records is prepared. 

No two projects are exactly the 
same. The procedure used is to pick 
a similar project or the average fig- 
ures for a series of similar projects 
and adjust them in accordance with a 
knowledge of the project about to be 
undertaken. There are many factors 
to be considered. 

_ Will this project be easier or more 
complex? Will there be any benefit 
gained from previous designs? How 
much duplication will be involved? 
How big is the project? What will be 
the relationship between the Owner 
and the Engineer? Does the Owner 
have an engineering force? Is the pre- 
liminary work complete? How will 
construction be handled? Will mate- 
rial take-offs be required? Will fab- 
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rication drawings be required? Who 
is available to assign to these projects 
in your own organization? Will it be 
a crash program? 

Each of these things has an effect 
on the cost, some to a greater extent 
than others. Some affect the efficiency 
and others affect the amount of work 
to be done. But once these factors are 
all considered in the light of their 
importance, the estimate can be es- 
tablished. 

This estimate is nothing more than 
an educated guess, but it is the best 
guess that can be made in the light 
of the data available and the knowl- 
edge of the new project. 

This estimate, in summary, consists 
of the list of drawings and, in the 
light of the size of these drawings, 
the man-hours per drawing. This in- 
formation is put onto the Engineering 
Estimate Work Sheet along with all 
the other items that make up the total 
engineering cost. 
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THE BupceTr 


alee: ESTIMATE, once established 
on a sound basis, serves as a 
budget for all phases of the engineer- 
ing work applicable to the specific 
project. The budget consists of an 
appropriation in man-hours for each 
item in the Code of Accounts. The 
Code of Accounts appears on the En- 
gineering Estimate Work Sheet; for 
the design and drafting it never con- 
sists of more than eight categories. 
lhe Code of Accounts can be much 
more elaborate than this but we have 
found that there has to be a balance 
established between the amount of 
detail necessary for a good control 
system and that which will enable in- 
formation to be available in time for 
it to be useful. 

Nothing is more useless than statis- 
tics that arrive after the need for 
them has passed. 

The Budget is issued when a proj- 
ect is about to start so that everyone 
is fully informed. Everyone knows 
then what the target is and what the 
yardstick will be in judging perfor- 
mance. 


ANALYSIS OF PROGRESS vs. CosT 


HE CODE OF ACCOUNTS, the is- 
fl Ress of the budget, and the 
accumulation of the costs have all 
been. briefly discussed. The most im- 
portant feature of the entire system 
is the periodic analysis of the man- 
hours spent and the per cent of the 
work accomplished. The objectives of 
this progress vs. cost analysis are 
manifold: 

1. It isolates trouble spots early 
so that corrective measures can 
be applied effectively. 

It directs management effort to 

the areas where it is required. 

3. It tends to make supervisors 
cost-conscious since they are 
notified in writing at the start 
of the project of their appropri- 


I) 


ated time, and_ periodically 
thereafter of their rates of 
progress. 


4 It creates an interest in search- 
ing for simplified procedures 
and techniques. 

5. It gives an opportunity for 
recognition of outstanding indi- 
viduals and for weeding out of 
incompetents. 

6. It enables re-evaluation of es- 


I 
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timates in the early phase of 
the project so that the client 
and management can be noti- 
fied of under-runs or over-runs. 
It gives a complete picture of 
the total hours remaining to 
complete present commitments. 
This picture, analyzed in the 
light of the schedule of this and 
all other projects currently in 
progress, enables predictions 
of future man - power require- 


ments and may serve as a guide 
to new business activity. 

The size and type of project is 
important in setting up the paper- 
work. What is ultimately required is 
an analysis of the per cent of the 
budget spent with a per cent of the 
work complete for each item in the 
Code of Accounts. 

On small projects involving only a 
few drawings all that is required is 
to go over each item of the budget 
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and estimate the man-hours required 
to complete the work. Adding this to 


the man-hours already spent gives the 
revised estimate. The per cent of the 
work completed is simply a ratio of | 
time spent, to date, to the revised 


total estimate. 


The per cent of the budget ex: 


pended is a ratio of the time spent 
to the original estimate. This infor- 
mation put in a simple tabular form 
would give the entire cost picture of 
a small project. 

On very large projects—of more 
than around 300 drawings—it is im- 
possible to analyze the progress vs. 
cost in this simplified way. 


On a project of this size, it would 


take an extremely competent individ- 
ual to make any evaluation of prog- 
ress and final cost and compensate 
for all the changes, deletions, and ad- 
ditions to the scope without some 
sort of a system. 

There are three major tools re- 
quired to carry out an analysis on a 
project of this size. They are all in- 
terconnected: 

1. Estimated man-power curves. 
Drawing progress report. 
Curves of time versus per cent 
progress and per cent of cost 
expended. 

The estimated man-power curves, 
which are made in the early phase of 
the project, should be tied in with an 
estimate of the total drawings and an 
estimate of the total man-hours to 
complete the work. These curves take 
two forms. 

1. The 

time. 

2. The total per cent of man- 

power used versus time. 

These curves give the estimated 
completion date and a graphic rep- 
resentation of just how fast the work 
has to be done in order to meet this 
date. 


w te 


number of men _ versus 


A “Drawing Progress Report” is 


the key to the entire system of analy- 
sis. It lists the original estimates, the 
budgeted man-hours, the total man- 


hours used against each appropriation | 


at the date of issue of the report, 
and the per cent of the budgeted man- 
hours spent to date. This gives a com- 
plete picture of what has been spent 
and is strictly a clerical operation, 
with the information being assembled 
from records in hand. 

To arrive at the per cent of the 
work completed involves a great deal 


(Continued on page 29) 
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df Compendium of 


Draftne Aids 


IMPLIFIED DRAFTING has come 

to mean ways of reducing un- 

necessary lines and data on 
drawings—and this new technique has 
tun into endless controversy because 
it is not at all certain that the savings 
in drafting time are not swallowed 
up by added shop costs. However, an- 
other approach to simplified drafting 
offers no such problem; it is the how 
rather than the what. By this we 
*mean emphasis on worksaving tools 
and techniques which often improve 
drawing quality and utility. 


I. PRE-PRINTING 


HE PRE-PRINTING of all possible 
repetitive material is a primary 
time-saver. Such pre-printing starts 
with the drawing paper itself. There 
seems to be no good reason for fail- 
ing to provide cut-to-size, pre-printed 
forms in all commonly used sizes. 
These save substantial time in letter- 
ing title blocks and drawing neat bor- 
ders; they also rid the file of odd-sized 
drawings. The very small firm can 
buy stock forms for not much more 
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than the cost of paper in rolls; the 
larger firm would do well to spend 
some time on designing a form to suit 
its needs. In some cases the form 
must be based on military require- 
ments. If this is not a requirement, a 
simpler format is suggested, incorpo- 
rating—besides the name and date es- 
sentials—such convenience features as 
standard tolerance data, change 
block, material and finish and next 
assembly number; see Figure 1. Un- 
less desirable as a convenience or in- 
surance against loss, omit the list of 
materials, which can be typed on a 
separate sheet at lower cost. 
Draftsmen should never have to 
spend time drawing guide lines for 
lettering. This can be accomplished 
with a cross-section backing sheet un- 
der the drawing. Non-reproducing 
blue grid-lines can also be printed on 
the drawing in the title block area 
and in the drawing area as well. How- 
ever, a test should be made to deter- 
mine that the shade of blue selected 
will not be picked up by any of the 
reproduction processes to be used, 
this is particularly important when 


the microfilm technique is used. 

The use of non-reproducing blue 
lines has recently been extended to 
the printing of optional material, such 
as power supplies for wiring dia- 
grams, on the face of the drawing. 
This data is selectively traced in as 
needed. Rather than spend time trac- 
ing over such material, however, it 
may pay to pre-print each of the vari- 
ous alternates in black. With modern 
printing techniques such as Multilith 
and Xerography, or the many fine- 
quality, translucent intermediate re- 
production materials available, a 
series of special formats can be inex- 
pensively set up and stocked for re- 
peating requirements; viz. wiring and 
pneumatic diagrams, chassis with dif- 
ferent hole layouts, studs, spacers, 
cams and springs. Much of the work 
in the examples cited lies in drawing 
pictures and in lettering the notes. 
Since these are often 95 per cent 
standard, filling in a few blank spaces 
on stock forms saves checking time 
as well as drafting time. 

When the location of the repeating 
elements changes, so that the drawing 
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TOLERANCES UNLESS 
OTHERWISE SPECIFIED: 
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all features considered desirable for commercial practice. Long, thin 
nded to minimize dog-earing, aid printing and filing. 
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DRAWING NO. 


BINGHAMTON, NEW YORK 


MATERIAL TITLE 
DESCRIPTION 


FIG. 1. Title block designed by the author includes 
block utilizes otherwise wasted areas along bottom of sheet. Corners are rou 
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cannot be effectively pre-printed, a 
number of other techniques are avail- 
able. The rubber stamp has _ been 
used for title blocks and standard 
notes for many years, despite four 
limitations: drying time, 
quality, grey lines and uncertain posi- 
tioning. New inks and pads have 
helped with the first two objections, 
while transparent stamps, recently 
introduced, have overcome the posi- 
tioning difficulty; see Figure 2. 


uncertain 


APPLIQUES 


NOTHER TYPE of pre-printing is 
A the transparent, self-adhesive 
applique. Standard pneumatic, hy- 
draulic, electrical, electronic and 
plant - layout components are avail- 
able, see Figure 3. Custom units, such 
as hole or drilling patterns, architec- 
tural and mechanical components, 
special notes or warnings and title 
blocks, can be purchased in strips or 
rolls at nominal cost compared to the 
drafting time requirement. Some firms 
are completely sold on the applique; 
others have had trouble with certain 
types—trouble caused by bleeding ad- 
hesive picking up dirt in storage, by 
separation and wrinkling, or by heavy 
“ghost” backgrounds when _ several 
generations of intermediates must be 
made. One answer to such problems 
is to use the applique as a design tool, 
not as a print-making tool, and to 
create a permanent reproducible rec- 
ord later, by microfilming or similar 
photo techniques. 


TEMPLATES 


HEN A SYMBOL consists of a 

few simple lines, the time re- 
quired to select the applique from the 
file, cut it out, remove the waxed 
backing sheet and locate the symbol 
accurately on the drawing may be 
greater than the time required to use 
a cut-out or stencil template. One of 
the earliest stencil templates was a 
handy bolt-delineating guide. Now a 
great variety of templates is available 
at nominal cost, ranging from various 
sized squares, circles and ellipses to 
such specialties as fluid fitting tem- 
plates drawn to precise scale. 

In the case of the fluid fitting tem- 
plates, it might seem at first that such 
painstaking delineation is a waste of 
time, no matter how speeded up. 
However, careful fluid component 
layouts have provided visual guaran- 
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FIG. 2. Transparent acrylic stamp is 
easy to place accurately on drawing. 


tees against interference. This is im- 
portant as equipment has become 
more complex, more compact. 

A variation of the stencil template 
is the lettering template. This equip- 
ment is limited with regard to maxi- 
mum character size, but it is inher- 
ently faster than cut-out templates 
because no shifting is required to cre- 
ate a complex symbol. In addition 
to lettering, scriber guides find appli- 
cation in such special applications 
as electronic diagrams, trademarks, 
welding and mapmaker symbols. Cus- 
tom-engraved templates can be _ or- 
dered giving characters up to two 
inches high. 

Another type of template is placed 
under the drawing and traced. This 
type of tracing template is suited to 
complex figures and is little subject to 
size limitations. While draftsmen have 
been tracing portions of other draw- 
ings for years, what is distinctive in 
the tracing template is the idea of 
selecting and approving standard 
components or assemblies and repro- 
ducing these in a form readily avail- 
able to all users. Size for size, the 
tracing template is by far the cheap- 
est of all to prepare. It has been used 
effectively by a number of jig and 
fixture hardware concerns as a prod- 
uct promotion device; a portion of a 
tracing template is shown in Figure 
4. Gradually its application is spread- 
ing into such areas as air cylinders 
and architectural components. A fur- 
ther extension of this idea is a series 
of quarter-size, head-on photos of in- 
struments and controls, intended for 
use in panel and process layout. 

Some firms have found tracing tem- 
plates such as that shown in Figure 4 
of considerable value in their own 
drafting rooms. If close dimensional 
accuracy is essential, stable media are 
available for both original and prints. 
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FIG. 3. Electronic appliques in tabbed 
file supply many standard symbols. 


FIG. 4. Portion of standard template 
supplied by Detroit Stamping Company. 


The template file at Ingersoll-Rand 
Company's assembly machine section 
consists of full-, half- and quarter- 
scale drawings, each including data 
on usage, mounting, dimensions, etc., 
see Figure 5. All commercial and pro- 
prietary standard parts and assemblies 
in regular use are included in the 
file. As a result, many of the draw- 
ings required for a not-too-complex 
new installation can now be prepared 
in an estimated average of 70 per cent 
of the time formerly required. Fur- 
ther, the level of experience needed 


- has dropped sharply and the stand- 


ardization resulting from this work 
achieves savings in manufacturing and 
assembly time. 

Other firms have used special tem- 
plates held in position on a metal 
board with magnets, then photo- 
graphed the result, proceeding from 
this point with conventional  re- 
production techniques. This method 
facilitates juggling of a layout and 
combines accuracy and speed. 
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ONTINUING DEVELOPMENTS in 
drafting papers, cloths and films 

have produced attributes far beyond 
those available even a few years ago. 
Because a piece of vellum worth a 
dollar may well receiva several hun- 
dred times that value in drafting labor 
and may guide the production of 
many thousands of dollars worth of 
hardware, it would appear sensible 
to de-emphasize the first cost when 
selecting departmental paper. A sec- 
ond major principle, therefore, is to 
select a drawing medium which will 
lead to lowest total costs. The fol- 
lowing factors should be considered. 
(1) Drafting. Can a harder pencil 
be used on the proposed medium 
while achieving equal contrast be- 
tween line and background? If so, 
there will be fewer stops for pencil 
sharpening and the result will be a 


cleaner, sharper and probably more 
accurate drawing. Also, consider re- 
sistance to pencil gouging and em- 
bossing, to smearing of lines, to tear- 
ing and to “ghosting”, puckering, or 
abrading under severe erasing. 

In a recent instance, a heavily em- 
bossed part number was erased from 
an assembly drawing on vellum, but 
the embossing picked up dirt and re- 
instated itself. The resulting confusion 
was quite costly. Other points to keep 
in mind are these. Does the material 
take pencil or ink well after erasing? 
Does it pucker while lying on the 
board, inviting tears, or does it lie 
flat through humidity changes. Before 
making any decisions, a test of each 
medium is strongly recommended, es- 
pecially of the newer and less well 
known materials. 

(2) Printing. High transparency 
gives better prints at lower cost. 
However, the medium must be proven 


QUARTER SCALE 


FIG. 5. Portion of template from Ingersoll-R. 
printed for insertion in a loose-leaf book distrib 
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HALF SCALE 


and’s file. These templates are white- 
uted to each designer and draftsman. 
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to resist ultraviolet rays, and wrin- 
kling, tearing, and curling. 

(3) Storage. The two characteris- 
tics essential for storage are mechani- 
cal resistance to tears, wrinkles and 
dog-earing, and chemical stability to 
maintain transparency. 

A new medium scores outstanding- 
ly on all three counts; i.e., poly- 
ester drawing film. This polyester film 
is unusually transparent, facilitating 
tracing and speeding printing. The 
latter advantage is compounded by 
the fact that even a 6H pencil pro- 
duces an intense line, yet may be 
speedily and easily erased many times. 
This accelerates drafting and should 
more than repay the first cost—around 
21 cents per square foot, in quantity. 
Polyester films are also virtually in- 
destructible, with none of the tears, 
rips and dog-earing so often experi- 
enced with vellum. A thickness of 
about four mils is suggested to pre- 
vent embossing by hard pencils 
which, if erased, leave “ghosts.” 


FrEE-Hanp ys. ACCURATE DRAWING 


WO DIVERGENT TRENDS have de- 
T veloped. The first is to draw free- 
hand to save time in drawing prep- 
aration. The second is to draw with 
maximum precision and use the draw- 
ing as a layout tool. In the latter case, 
the image of the part is transferred to 
the metal of each part or tool by con- 
tact printing after applying a sensitiz- 
ing solution. Thus, one precise layout 
made under favorable conditions in 
the drafting department replaces 
many layouts in the shop. Specially 
processed glass cloth and polyester 
films have been used because of high 
dimensional stability. 


III. RepropucTion PROCESSES 


HE USE of intermediates to elim- 
hae or minimize tracing has 
been termed photodrafting. This in- 
troduces the third principle, which is 
to make free use of the latest ad- 
vances in reproduction processes. This: 
cuts down not only on labor, but on 
checking and on errors as well. Inter- 
mediates, or “reproducible reproduc- 
tions’ are used to restore worn out 
tracings, to generate duplicate “orig- 
inals” for more economical printing 
and protection of originals, and to 
facilitate engineering change and re- 
design. There are basically three proc- 
esses, each with merits for particu- 
lar situations. 
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SINGLE-STEP INTERMEDIATE 


HE SINGLE-STEP intermediate is 
ils is fast and relatively inexpensive. 
Of these, the diazo (sepia) is cheaper, 
but is not always as permanent as the 
single-step silver intermediate. Either 
can produce excellent quality, fast- 
printing copies on any desired medi- 
um. These copies can be altered by 
masking (blocking out) large areas in 
printing, or by chemical or mechani- 
cal erasing and then redrawing. 


Two-Step INTERMEDIATE 


F EXTENSIVE changes are to be 
| made, however, the two-step proc- 
ess is indicated. In this, a first trans- 
parent intermediate is made, then 
scissored to edit unwanted material. 
A second intermediate can be overlaid 
to form a composite drawing; from 
this the final (working) intermediate 
is made. If a negative process is used, 
lines and background are easily re- 
moved from the negative by rapidly 
brushing opaque over undesired por- 
tions. A final positive intermediate 
such as a photocloth can then be pre- 
pared, giving intensified lines and 
generally better quality than the 
original; it should, however, be 
checked for faint lines lost by the 
process, or portions of lines inadver- 
tently opaqued out. Use of this proc- 
ess permits two drawings to be com- 
bined, or a drawing may be superim- 
posed on a new title block format. 


MICROFILM 


HE THIRD BASIC photodrafting 

technique is microfilm. By pho- 
tographing an original with reflected 
light, it is often possible to automati- 
cally drop out background and dirt, 
saving Opaquing time. Portions of a 
number of different drawings or tem- 
plates may be easily combined as de- 
sired. A further advantage of this ver- 
satile technique lies in the fact that 
the finished “drawing” can be smaller 
in scale than the original. Reduction 
to half-size (for example, a “C”-sized 
drawing reduced to 8% by 11 inches) 
is a procedure often used to turn out 
large runs of convenient-to-use as- 
sembly and installation prints. Aside 
from other benefits, such reduction 
can, as a rule, be justified economi- 
cally with a run of 16 copies or over. 
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FIG. 6. Three-dimensional study model of industrial process serves also as construc- 
tion guide in this photodrawing, supplementing conventional plot plan at Eastman Kodak. 


Microfilm has many other benefits 
which can only be touched on here. 
It gives protection against fire or loss. 
It saves file space. In conjunction with 
suitable viewing equipment, it speeds 
access to files. Recent developments 
in military procurement indicate that 
microfilm images mounted on aper- 
ture cards will soon be required in 
lieu of the blueprints formerly shipped 
with hardware. Where a company 
does business with the Department of 
Defense, this new trend makes it im- 
perative for the chief draftsman to 
restudy his operation. The reports of 
many firms suggest that, rather than 
a hardship, this requirement is a 
blessing in disguise. 


PHOTODRAWINGS 


ANY Hours of drafting time can 
be saved by substituting photos 
for line drawings; see Figure 6. Elim- 
inating the need to check whether 
drawings are up-to-date, this tech- 
nique is- especially useful in showing 
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desired changes in existing equip- 
ment. The changes can often be 
marked in freehand on a photoprint. 
Other applications include showing 
assembly steps in training new oper- 
ators, guiding inspectors, or showing 
exploded views. Because the camera 
does not have a discriminating eye, 
distracting backgrounds must be 
minimized; fade-out or retouching 
techniques are often employed to 
gain emphasis. By pasting up and re- 
photographing at full size, any de- 
sired photo series may be put on a 
title-block form, or incorporated into 
an existing drawing; see Figure 5. 
Prints can be made on standard diazo 
papers. 

Patternmakers and others frequent- 
ly ask for three-dimensional views. 
These are apt to take longer than 
warranted unless the draftsman has 
had special training. However, photo- 
graphic techniques can readily supply 
these views for incorporation into a 
drawing when model parts are avail- 
able. Such instructions are more easi- 
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ly read by untrained personnel than 
orthographic projections. 


VI. EQuieMENT 


| ie PAST DECADE has seen an ex- 
plosive development of new tools 
to aid the draftsman. Some are sim- 
ply gadgets and many duplicate each 
other’s function. Nevertheless, the 
availability of new tools presents an 
opportunity for worthwhile time sav- 
ings and improvement in draftsmen’s 
morale. Our fourth precept might, 
therefore, be phrased as follows. Us- 
able or not, the equipment of the last 
decade is not necessarily good enough 
for the next! 


THe TYPEWRITER 


N AD READS, “Why waste your 

high-priced draftsmen on sim- 
ple lettering jobs when your office 
typist, using the Vari-Typer, can do 
these jobs four times faster?” 

The same possibility exists for con- 
yentional typewriters with carriages 
big enough to hold the drawings in 
question and, because typewriting is 
compact, it is often feasible to reduce 
the drawing size at the same time. 
Why, then, haven’t we embraced this 
method for the long list of materials, 

specifications, notes and instructions 
“required on many of today’s draw- 
ings? The answer seems to be that 
all too often the man in charge—who 
knows what is needed—has given up 
pleading with management — which 
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_ FIG. 7. X-Y track-type drafter has counterbalance spring or 
track for long lines and is available in standard sizes. 


controls the money. It 1s often easier 
to get a $15,000 annual salary allow- 
ance for draftsmen than to put 
through a $1,500 equipment appro- 
priation for the same job. 


PENCILS 


| ERcas ane savings can also be 
made in little things—pencils, for 
instance. The ideal pencil is conveni- 
ently shaped and light in weight, pro- 
duces a line at least 200 per cent 
denser than the drafting medium, and 
requires a minimum amount of time 
to keep the point sharp—as it must be 
for clean, clear work. 

These criteria dictate an end to the 
pen knife and antiquated file or sand- 
paper sharpening block, costing as 
much as $75 per year per man ac- 
cording to a time check by the au- 
thor. Instead, manual and electric ro- 
tary sharpening devices, vibrating 
sandpaper blocks or mechanical pen- 
cils should be provided. The latter, 
with thin leads that need no sharpen- 
ing are recommended for a series of 
long lines, rather than for detail work. 
There should certainly be an electric 
eraser to remove unwanted lines, for 
this can mean a saving of 15 minutes 
per day, returning the purchase cost 
of around $22 in about one month. 


DRAFTING PENS 
F ROM THOSE who must work with 


ink, we have all heard comments 
about pens continually running dry. 


weight, locks either 
(Emmert Manufacturing Co.) 
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The wide-blade ruling pen is one an- 
swer. There is now a push-button rul- 
ing pen, refilled from a cartridge in 
the handle. There are also special 
fountain pens and steel spring-leaf 
brushes suitable for ink and providing 
constant-width lines for filling in areas 
or lettering. 


OrHER DEVICES 


HE DEVICES that help determine 
| Beas the pen or pencil puts on 
the paper are also important. For 
those who for various reasons prefer 
to continue with the string-type paral- 
lel rule, recently impoved with anti- 
friction bearings, a triangle is sug- 
gested that is easy to pick up and 
shift and then does several jobs at 
once. 

The drafting machine combines 
scale, triangle, protractor (or adjust- 
able triangle) and _ straightedge in 
one integrated unit and time savings 
from 19 to 50 per cent have been 
claimed for its use. Unlike scale and 
straightedge, which are always slid- 
ing down, the drafting machine can 
be used on sharply tilted boards, often 
the most effective drafting position 
and certainly the most  glare-free. 
However, the counterweight needed 
on such sharply tilted boards can be 
a hazard and a nuisance. Moreover, 
it is difficult to draw large layouts ac- 
curately with steel band or linkage- 
controlled machines. Recently there 
has been a swing to the X-Y track- 
type unit, which overcomes both ob- 
jections; see Figure 7. In deciding be- 
tween the various types of equipment, 
consideration should include first-cost, 
habit and training time. 

In school we were taught elaborate 
ways of constructing perfect or ap- 
proximate ellipses. Now this pro- 
tracted chore can be eliminated with 
templates or by any of several ellipso- 
graphs or “circular drawing ma- 
chines.” Other 3-D devices include 
semi-automatic machines for axono- 
metric and perspective rendering, or 
simply specially ruled paper, available 
from most suppliers. 

Another gadget of interest—except 
perhaps where simplified drafting is 
practiced—is the cross hatcher. Such 
gadgets permit faster and better look- 
ing work than “eyeballed” cross- 
hatching. They are available built into 
the drafting machine or in the form 
shown in Figure 8. Other such time 
and work savers as adjustable curves, 
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FIG. 8. Push-button cross-hatching 
device. (Koh-I-Noor Pencil Company). 


proportional dividers and dotting and 
double-line (railroad) pens, quick- 
adjusting compasses and pocket-sized 
computers should also be available in 
the drafting department. 

Figure 9 shows a type of equip- 
ment which unfortunately seems little 
known outside the art department. If 
a part is placed on the copy platform, 
the image may be projected below 
and traced in 3-D without waiting for 
photographs. Existing photographs or 
templates can be enlarged or reduced 
(to 4X) and traced on the spot, with- 
out distortion or lost time; the price 
is about $400. 

The light box is an all-around util- 
ity device. It is a time-saver when 
tracing poor prints, comparing details 
with assemblies, or when checking in- 
terferences through several layers of 
tracing paper. Other uses include in- 
spection of transparencies and X-rays, 
stripping-in and opaquing of negatives 
and preparation of Miultilith and 
Mimeograph masters. A portable unit, 
such as that pictured in Figure 10, is 
sometimes preferred to the more 
familiar tracing table because the 
portable unit does not occupy space 
in the drafting room, but may be 
brought to the user’s board or desk 
and then stored. 


STooL AND BOARD 


7] aa day’s end, the draftsman 
equipped with an old-fashioned, 
round, backless, cushionless stool is 
back-weary and often cranky, cer- 
tainly in no condition to turn out his 
best. If the firm can afford posture 
chairs for the secretaries and the 
factory girls, it can certainly afford 
them for the much better-paid drafts- 
man. 
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The board is at least as important 
to continued efficiency as the stool. 
Instead of working in a cramped or 
stretched position much of the day, 
the draftsman finds the work always 
at the right height on one of the new, 
fast-adjusting boards, A tilt backwards 
brings the title block to a convenient 
position, while a quick forward tilt 
makes the top of the drawing acces- 
sible. In short, he is always within the 
“normal working area” sought by the 
methods engineer for maximum effh- 
ciency. If a man gets a bit leg-weary 
sitting down, he stands for a while, 
because the board goes up with him. 
This is the old “sit-stand” principle, 
also recommended by methods ex- 
perts in the factory. Preference should 
be given to equipment on which a 
single quick movement can achieve 
position adjustment or the adjustment 
will not be used as often as it should. 
Such easy-shift boards can make a 
substantial contribution to output, to 
the appearance of the, drawing and 
the room and to morale, while garner- 
ing a side profit in the form of floor- 
space savings up to 40 per cent. The 
right-angle arrangement shown in Fig- 
ure 6 provides a highly accessible 
reference area and combines desk and 
drafting board into a handsome unit 
for the design engineer. It is com- 
monly available in sizes up to 40 by 
50 inches. 

Studies indicate time savings up to 
35 per cent for quick-adjust boards on 
large, complex drawings. If we assume 
15 per cent savings a fair average, 


FIG, 9. Art projector throws image on 
board below. (J. A. Engle Co., Inc.). 
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FIG. 10. Portable tracing unit is 


easy to store. (Porta-Trace, Inc.). 


then such a board will pay for itself’ 
in less than a year. 


LIGHTING 


LLUMINATION LEVELS recommend-. 
I ed by the Illuminating Engineer-- 
ing Society have been going up year’ 
by year, simply because each increase} 
has been found to pay off in better: 
quality and quantity of work. In 1956, . 
for instance, a level of 50 foot-candles ; 
were recommended at the working: 
surface for drafting. Now the level is: 
up to 150 foot-candles; for a board! 
tilted at 60°, this means that 300 foot- 
candles are required, measured on a: 
horizontal work surface. 

Such an illumination level is ap-! 
proached by suspending over each) 
board a louvered or plastics-diffused | 
fixture with two 215 watt (967) 
power-groove fluorescent lamps. 

Because of present high tilt angles, 
the fixture is hung parallel to the tilt 
axis of the board, rather than at 45°. 
Light floods upward from the fixtures, 
and this is best reflected back down 
by a matte-finish white ceiling. The: 
resultant direct-indirect lighting mini- 
mizes glare and eliminates the need| 
for frequent manipulation of the indi-. 
vidual board lamp. 


The Author | 
A. F. GacGne, a professional 


engineer, heads his own firm | 
Binghamton, N. Y. 
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Operations and Procedures for 


Engmeering and Drafting Supervisors 


UALITY CONTROL and waste 

reduction are the direct 

personal responsibility of 
the supervisor—and nothing reflects on 
and points out his shortcomings 
quicker than re-work due to poor 
quality, and waste due to poor plan- 
ning. Only if he knows the causes 
of poor quality and of waste can he 
take steps to improve the situation. 


III. ConTROL OF QUALITY 
AND REDUCTION OF WASTE 


OME OF THE FACTORS likely to 
have a bad effect on quality of 
work and to lead to waste are the fol- 
lowing. 
a. Size of the Project. On a small job 


“Operations and Procedures for Engineering 
and Drafting Supervisors, Parts Ill and IV,” by 
George C. Schmidt, is the continuation of an 
article begun in the December issue of GRAPHIC 
SCIENCE. The concluding portions of this article, 
“Improvement Studies and Work Simplification” 
and “The Rating of Workers” will appear in 
forthcoming issues.—Editor. 
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Parts IIT and IV 


by George C. Schmidt 


the worker has a fairly good over-all 
picture of what is going on. He knows 
the problems created by errors and 
probably knows personally the man 
who will be hurt when he falls down 
on the job. But the man on a big job 
may contribute in a very specialized 
way to the finished product, and 
sometimes he will have no real knowl- 
edge of the direction in which his 
work is tending, or the exact part his 
work plays in the job as a whole. 
Under such circumstances, he takes 
less pride in quality. 

On large projects, therefore, a 
primary responsibility of supervision 
is to create pride in quality work. The 
larger the project, the greater is the 
responsibility for planning placed on 
the supervisor. 

b. Over-Supervision. The supervi- 
sor must, above all things, avoid any 
practice which would imply a lack of 
responsibilty on the part of the work- 
man. “Over-supervising” is such a 


GRAPHIC SCIENCE 


practice. When quality control is em- 


phasized by more and more direct 
supervision and checking, the work- 
man tends to develop the feeling that 
the responsibility for quality rests on 
the checker or supervisor. “Let him 
worry about it. That’s his job,” is the 
worker’s attitude. 

c. Working Conditions. The 
worker cannot help but feel that the 
regard which a company has for good 
work will be reflected in the quality 
of the working conditions it provides. 
The attitude of a worker is very often 
determined by the example set by his 
supervisor in insisting on good house- 
keeping and in insisting that house 
and equipment be properly main- 
tained. No one can do good work 
with poor equipment, and if a work- 
man is handed “beat-up” equipment 
or sloppily prepared documents, he 
cannot be blamed for assuming that 
the company has no real interest in 
good work. 
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d. Perpetual Job Crises. These 
perpetual job crises to which all of 
us are constantly being subjected— 
drawings needed “the day before 
yesterday”—is a direct reflection of 
poor planning and a lack of proper 
emphasis on orderliness. When a 
workman complains that he can’t do 
good work because he is always be- 
ing rushed, something should be done 
about it and very soon. 

e. Fatigue Factors — Older vs. 
Younger Workers. Fatigue factors are 
important, especially with respect to 
the older workers, and the good su- 
pervisor will show consideration for 


the old timers. They may not be as: 


spry as the younger men, but they 
have learned to save themselves a 
lot of work by doing things the easier 
way, and the supervisor can pick up 
a lot of good ideas from them. The 
older worker has the benefit of expe- 
rience; he is anxious for security and 
is much more likely to be punctual 
and dependable. He is not inclined 
to engage in horseplay and other dan- 
gerous and _ time-wasting practices. 
The supervisor who uses discretion in 
the assignment of the older personnel, 
pairing the older men with younger 
men who can benefit by experience, 
for example, will find it paying off 
well in improved quality and reduc- 
tion of waste. 

The supervisor who overtaxes the 
older men by expecting too much 
from them—even if “that’s part of their 
job’—is very short-sighted indeed. 

f. Shifting the Worker. Changing 
men around too much also under- 
mines morale. A man who is constant- 
ly picking up his instruments, leaving 
something half-finished, and jumping 
on to something else will have a poor 
opinion of the supervisor’s planning 
ability. Furthermore, every new start 
involves some sort of “make ready” 
which, however necessary it may be, 
contributes nothing tangible to the 
job. Every man does better work when 
he can carry a job through to a logical 
conclusion instead of constantly ad- 
justing himself to new problems and 
new conditions. Also, men who have 
grown accustomed to working to- 
gether will work with a minimum of 
direct supervision. They seem to sense 
the needs of one another and _ this 
makes for good teamwork. 

g. “Different” Activities Require 
“Different” Men. Another source of 
waste and poor quality work is the 
familiar “square peg in the round 
hole”. There is always, within the 
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range of a classification, a variety of 
different activities—and some men do 
better on one thing than another. 
The good supervisor learns to size up 
new men and assign them where it 
will do the most good. Lack of inter- 
est often comes from the fact that 
the employee himself knows that he 
is not suited to the particular task he 
is doing, but feels that there is not 
much he can do about it. His frus- 
tration can affect quality. 

h. Quality Work Standards. Once 
a standard of quality has been set, the 
supervisor must insist that it be main- 
tained. The supervisor cannot expect 
the worker to believe that he wants 
top-standard performance if he has 
been willing in the past to accept 
less than standard when pressed for 
time. The danger here is that the 
worker will begin to question the im- 
portance of the standard. 

i. Encouragement and Commenda- 
tion for Good Work. The supervisor 
is all wrong who takes the attitude, 
“What’s the matter with these men 
anyway? Are they getting soft? Do 
they want me to baby them and nurse 
them along? They're supposed to do 
good work, aren’t they? They get paid 
for it, don’t they?” Such an attitude 
is very impractical. If commended, a 
good man will continue to do a good 
job, knowing that he is appreciated 
by his supervisor. 

j. Maintaining Proper Discipline on 
the Job. Too much stress cannot be 
laid upon the importance of maintain- 
ing proper discipline on the job. Sky- 
larking, horseplay, and other “tom- 
foolery” do more than waste time. 
They are dangerous. A job is no place 
for a comedian or practical joker. 

Good workers may have personal 
peculiarities or physical handicaps or 
characteristics which are likely to 
make them the butt of the more ig- 
norant of their fellow-workers. The 
supervisor has an added personal re- 
sponsibility toward such men. He 
must nip in the bud any inclination 
toward ridicule. From the very start, 
he must make it clear to those under 
him that anything of this sort, or the 
sending of new or inexperienced men 
on fool’s errands, will not be tolerated. 

k. The Supervisor's Self-Inventory. 
Before the supervisor blames the 
shortcomings of his men on the fact 
that he has “too many men to super- 
vise”, it would be well for him to 
take an inventory of himself. If he 
has not learned to instruct, train and 
inspire his men to do good work with- 
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out constant overseeing, he will have 
an endless job of supervision and will 
always have “too many men to super- 
vise.” 

l. Worker’s Suggestions. Quality is 
bound to suffer when the supervisor 
ignores suggestions. If a worker thinks 
he has an idea which will improve 
work or conditions, the supervisor 
should listen. If the idea cannot be 
put into practice, the supervisor 
should take the time to explain why. 

m. Worker’s Request for Job As- 
sistance. A request for help should 
never be ignored. And a request for 
help addressed to a supervisor should 
receive immediate attention. A man 
will usually turn to his boss for help 
only after he has exhausted every 
other source. He hates to go higher 
up for help because he is likely to 
feel that doing so is a reflection on his 
own abilities. Therefore, the man 
who asks a superior to help him out 
is usually very much in need of as- 
sistance. 

n. Reactions Against Good Work- 
manship. Undeserved blame will re- 
act against good workmanship, and 
every workman should have his 
chance to explain when it appears he 
is at fault. 

The wrong approach is to try to 
say right off the bat who is right or 
who is wrong. The right approach, 
and one that will often accomplish 
wonders, is to get together in decid- 
ing WHAT is right as opposed to 
WHAT is wrong. 

0. Favoritism. Favoritism will in- 
evitably hurt quality. It is only human 
to favor those we like, but unfortu- 
nately the reason we like them may 
have nothing to do with their ability 


or performance on the job. Favoritism. 


always brings a supervisor into con- 
tempt. It is a sword that cuts two 
ways: those favored become lax in 
their work because of what they 
think they can get away with; those 
not favored become dissatisfied, an- 
gry, resentful, and finally indifferent. 

p. Criticism of the Worker. When 
quality goes down, criticism of the 
worker is in order, but there is a 
right and a wrong way to criticize. 
If criticism must be given the super- 
visor should, if possible, bracket it 
with some commendation. Start off 
with good points of the worker, bring 
up the criticism, end up with other 
good points. It is possible to do this 


if you will sit down and take the time ~ 


to actually list the man’s good points. 
Use tact. Don’t let him go away think- 
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ing, “I can never do anything right 
for that guy!” 


PLANNING AND SCHEDULING 


N PLANNING and scheduling you 
I set out on paper a_ systematic 
sequence of operations and allot time 
(both on the calendar and in man- 
hours) to perform the operations. 

On a small job with a limited num- 
ber of men, the problem of planning 
work and scheduling it is relatively 
simple. Most men on the job are 
familiar with the over-all picture as 
it concerns themselves and have a 
general idea of what others will do. 
In such circumstances, the job-load 
is sufficiently small to be centralized 
under the personal supervision of a 
very few men and instructions for the 
various operations can be passed 
along by word of mouth. In such 
cases, very formal and detailed paper 
work is an unnecessary burden. 

However, on bigger jobs, man- 
agement has been forced to look 
for a substitute for some of this 
“talking it over” between vice presi- 
dents and plant managers, and_ be- 
tween supervisors of different levels 
and areas of operations. What this 
formal planning and scheduling seeks 
to accomplish is: (1) maximum qual- 
ity at minimum cost through the most 
effective distribution of work to avail- 
able manpower and equipment, (2) 
added flexibility of personnel and 
equipment to meet unavoidable 
emergencies, and (3) harmony and 
cooperation between departments and 
sections within departments with a 
clear understanding of what is ex- 
pected from each. 

Unfortunately, some supervisors be- 
lieve that written instructions sched- 
ules and follow-up make change 
difficult. When this is true—and it 
sometimes is—management is prob- 
ably guilty of trying to make the job 
fit the system instead of adapting the 
system to the job. But, while planning 
is done with the expectation that it 
might have to be changed, a super- 
visor and the men under him must 
realize that they and their work are 
but parts of a large operation 
and that unnecessary or capricious 
changes in the operation of one sec- 
tion or department will affect and may 
even disrupt the work of several other 
groups. 

At this point, one thing should be 
made very clear, When the planning 
and scheduling for a job have been 
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determined and set up they represent 
company policy, and it is the per- 
sonal responsibility of every supervi- 
sor to give his whole-hearted support 
to the program. Responsibilities imply 
obligations. When a man accepts the 
responsibilities of a supervision, he as- 
sumes the obligation of full coopera- 
tion in the carrying out of company 
policy. A supervisor can, however, 
cooperate most effectively when he 
has a good understanding of the gen- 
eral background of planning and 
scheduling. 

The schedule is not a straitjacket 
—it is a valuable instrument. It is de- 
signed to help the supervisor and not 
to cramp him. 

It is obvious that catch-as-catch- 
can operations have no place on a 
big job. Equipment, materials and 
manpower have to be where they 
are needed when they are needed. 
The hiring of skilled technical men in 
sufficient numbers to man the job 
properly is not the same thing as hir- 
ing an odd-jobs man to mow your 
lawn. You cannot hire dozens of en- 
gineers or draftsmen for two days’ 
work this week with the expectation 
of terminating them at your conven- 
ience and rehiring them for a day or 
two next week. 

No, the plans for the purchase of 
materials, the provision of equipment 
and the hiring of men must be worked 
out well in advance, and just as care- 
fully as any other phase of the plan- 
ning. 


SCHEDULE OF OPERATIONS 


His is done in a general way on a 
Master Schedule of Operations 
which is prepared by working back- 
ward from the critical date—the com- 
pletion date. This is the date with 
which there is rarely any possibility 
of compromise. The company may 
have a great deal of money “riding” 
on that date. Perhaps forces of trained 
personnel are to begin producing at 
that time. Raw materials may be 
flowing into the plant for processing; 
production schedules have been set 
up to meet delivery for which the 
company is obligated to its customers. 
The second most critical date is 
that on which the engineering depart- 
ment can “get going.” 
Between these two dates are all the 


headaches, and the more of them that. 


can be ironed out ahead of time, the 
better off for everyone concerned. 
A good system of planning and con- 
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trol calls for full utilization of the ex- 


perience, knowledge and ideas of all 


concerned. It does not change estab- | 


lished practice materially, either with 


respect to labor or supervision, or does | 


it limit or supplant normal authority 
and prestige of those in management 
places. 
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General planning for an engineer- | 


ing operation normally begins with a 
discussion meeting. It should be held 
soon after the scope of the work has 
been established and is attended, as a 
rule, only by department heads or 
their representatives. This is a policy 
meeting and it is not intended that 
much detailed planning be done. 


Critical dates are established, key em- 


ployees selected for assignments, and 
basic approaches determined. 


PROCEDURE PLANNING 


FTER THE POLICY meeting, Mas- 
A ter Procedure Planning Sheets 
may be prepared which show all 
available information about the job, 
not only for the engineering but for 
the work for which the engineering is 
being done. These Procedure Plans 
include preliminary estimates of 
equipment, material and labor re- 
quirements, required dates for the 
purchase and delivery of major or 
special materials, and necessary dates 
for starting and completing the dif- 
ferent parts of the work. The Plans 
are accompanied by _ explanatory 
notes and copies are distributed to all 
departments and work sections. 

When jobs are large or complicated, 
production supervisors and engineer- 
ing supervisors work together in set- 
ting up key dates, thus saving the 
time required for meshing separate 
schedules. 

At a second meeting, held as soon 
as possible in order to complete the 
general planning, everyone is brought 
up to date on conditions and the 
Master Procedure Planning Sheets are 
corrected, particularly as to the dates 
shown, so that they will be acceptable 
and practical for all departments 
concerned. 


Mayor Items or Work 


aps NEXT STEP is the planning of 
the Major Items of Work—going 
into more detail than was possible on 
the Master Procedure Planning Sheets. 
There are a number of questions to 
be answered, among which are: 
What job organization is required? 
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What type of equipment will be need- 
ed? What parts of the work are to be 
subcontracted? How can more de- 
tailed information be developed on 
deliveries? What production — pro- 
cedures are to be followed? What 
material must be purchased imme- 
diately? What special requirements 
must be met? Are special policies in- 
dicated? What major methods stud- 
ies are required? What will be the 
of operations generally? 
What will be the sequence of work 
within the separate operations? 

The Master Procedure Planning 
Sheets will then be reworked, if nec- 
essary, to reflect the results of the 
investigations and detailed studies. 


sequence 


CONSTRUCTION SCHEDULE 
T 1s FROM the corrected Master 
Procedure Planning Sheets and 
the general studies of major items of 
work that the Construction Schedule 
is developed. This document shows 
all major items of work, the time re- 
quired to perform each, the estimated 
labor requirements, and their respec- 
tive places in the schedule. 
The items the 


on Construction 


Schedule are general, and some of 
them are too comprehensive. These 
will require further study and _pro- 
gressive breaking down until they 
lend themselves readily to step-by- 
step planning. 

This basic planning has been pre- 
sented in some detail so that you will 
understand that nothing is left to 
chance if it can be foreseen and pro- 
vided for. The company has made 
commitments to production. The high- 
est supervisor or project engineer has 
made commitments to the company 
management by sitting in on the pre- 
liminary planning and accepting the 
Construction Schedule as a basis for 
his performance. He now passes on 
this obligation to lower supervision by 
defining the scope of work which is 
to be covered by the Weekly Progress 
Schedule with which supervision is 
most closely connected. 

This Schedule is prepared to serve 
two major purposes: (1) set out the 
work to be done during the period 
covered by the Schedule, and (2) list 
the estimated manpower requirements 
for the accomplishment of that work. 

Each of these aims, though con- 
sidered separately, must mesh. It is 
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unsatisfactory to use all available 
manpower on scheduled work with a 
low percentage of completion (over- 
scheduling), or to do all the work 
scheduled with low utilization of man- 
power (under-scheduling). 

It takes considerable knowledge 
and a lot of thought to prepare a man- 
power schedule. 


THE SUPERVISOR AS A CONNECTING 


LINK 


HE SUPERVISOR is a connecting 
link between management and 
workers and has a direct responsibility 
to both. On one hand he is respon- 
sible to management for getting the 
work out. On the other hand he is 
responsible to his workers for the 
efficient scheduling which will de- 
velop a smooth curve allowing for 
steady and effective use of manpower. 

The supervisor can promote these 
mutual interests of management and 
the worker only by constructively 
participating in planning and schedul- 
ing and taking the schedule seriously. 
If he has the work of his department 
well in hand, he should be in the best 
position to advise on the combination 
of jobs which will advance the project 
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as a whole as far as his men are con- 
cerned. His suggestions can cover 
the avoidance of extra “development” 
time, the haphazard shifting of work- 
ers and other wasteful practices. He 
can suggest alternative scheduling 
which will result in greater economy 
and efficiency and provide for the 
freeing of manpower which may be 
needed in an emergency. 

Each supervisor also has a coopera- 
tive responsibility with other super- 
visors. Scheduling is a service to the 
department as a whole and to the 
individual jobs in progress. It can be 
effective only if it has the sincere co- 
operation of those it serves. 

If the purpose of planning and 
scheduling are to be achieved, the 
supervisor must ask only for an hon- 
est and fair allocation of manpower 
and time for a given item of work. 
It is only natural for him to ask for 
extra allowances to make things easy 
on himself and to avoid getting be- 
hind schedule. A certain amount of 
delay may be unavoidable and some 
extra allowances should be recognized 
as advisable in efficient scheduling. 
Yet the supervisor who takes undue 
advantage of this opportunity is fail- 
ing in his part of the cooperative ef- 
fort and is disrupting the planning 
efficiency of the entire organization. 


Recorp KEEPING 


SUPERVISOR has the responsibility 
for keeping current, complete 
and accurate records of the work 
under his supervision. The amount of 
assistance he will receive in keeping 
such records will vary with his posi- 
tion, the job and the organization. But 
the fact that he will receive staff or 
clerical assistance does not relieve him 
of his prime responsibility. Since he is 
responsible for the work, he must 
have at his finger tips concrete infor- 
mation regarding work in progress 
and work scheduled. 

It is the further responsibility of the 
supervisor's superiors and associates 
to keep him well informed, at all 
times, as to the progress of the work 
in the field. This to assure compliance 
with the anticipated demands of the 
schedules involved. 


SCHEDULING AS A COOPERATIVE 
FUNCTION 


S CHEDULING is a cooperative func- 
tion and staff-help may have to 
coordinate activities and accomplish 
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the actual preparation of the schedule. 
This involves two dangers: The super- 
visor may feel that, since there is a 
special department or individual to 
plan and schedule production, his 
own responsibility has been cut down 
or eliminated. 

Since the responsibility for the 
physical preparation of the schedule 
has been taken from him, the super- 
visor may not appreciate the problems 
involved and consequently may be 
non-cooperative in making and revis- 
ing the schedule. 

I. Preparation. Weekly meetings 
should be held for preparation, revi- 
sion and adjustment of schedules, and 
under this arrangement the schedule 
as issued is the joint responsibility of 
all those who attend the meeting. 
Each supervisor is called upon to ac- 
cept or reject the conditions imposed 
by the schedule. At this meeting he 
is able to gain information regarding 
the plans and problems of others and 
the effect of a change in the sched- 
ule on all concerned. He therefore 
must ask for a change or accept the 
schedule with full knowledge of the 
scope of his responsibilities. The 
schedule which is worked out at such 
a meeting will be accepted by super- 
vision and supported and followed 
through by them in a far different 
spirit: than would be one sent down 
to them as a “command from on 
high.” 

The schedule is a “dispatching in- 
strument”—or should be. It is de- 
signed to release and control the 
movement of men and equipment to 
different work places, the movement 
of records and data necessary for each 
operation; the recording of the time 
of beginning and the expected time 
of completion, the coordination of the 
sections, the control of progress on 
operations and the making of the nec- 
essary adjustments to conform to em- 
ergencies. 

2. Follow-up. Effective follow-up 
is perhaps the most important and 
the most difficult of planning activi- 
ties. Planning and scheduling will be 
of little value if there is no adequate 
machinery for informing those con- 
cerned when emergencies demand de- 
parture from the schedule. The 
procedure for procuring data and in- 
formation must provide for a follow- 
up which will insure that it will be on 
hand for a specific job when it is 
needed. 

Certain men may be assigned the 
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responsibility for follow-up: expe- 
diters in the case of matters relating 
to procurement; planning assistants 
in the case of coordination and “ar- 
rangements”. Their function is  pri- 
marily one of obtaining information 
and passing it on to those who must 
be informed. They are essentially “go- 
betweens” performing a service. 

3. Procurement. The following up 
of material is primarily the function 
of the Purchasing Department but is a 
matter with which the drafting super- 
visor should have some concern to the 
extent that procurement is related to 
the bills of material and drawings de- 
veloped during the design phase. 

Although the purchasing responsi- 
bility is not directly one of the en- 
gineering or drafting supervisor, it is 
he who suffers the ill-effects of poor 
follow-up. When he has to make 
major adjustments of his work and 
disrupt the smooth operation of his 
department because of someone fall- 
ing down on the procurement job or 
failing to inform him of a change in 
drafting requirements for setting de- 
livery dates, he may well feel it to 
be within his rights to inquire as to 
the follow-up procedure which has 
broken down and failed him. Fre- 
quently a group of supervisors may 
collectively formulate suggestions and 
press for improvements. The weekly 
meeting provides an excellent oppor- 
tunity for the discussion of such prob- 
lems. 

4, Emergencies. Emergencies re- 
quiring schedule changes should be 
real emergencies. Otherwise, more 
convenience will be given emergency 
status and very soon half the work is 
on an emergency or non-scheduled 
basis and the schedule has become 
just another piece of paper. There is 
also the danger that when so much 
is labeled “emergency”, the urgency 
of the label is so watered down that 
real emergencies are not given proper 
consideration. There must be some 
flexibility in an engineering schedule. 
Nevertheless, the supervisor, having 
taken part in the discussion of the 
schedule and knowing the effect that 
changes will have on others, must 
exercise his “priority powers” with in- 
telligence and discretion. 
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Drafting Time-Savers 


Title blocks, sub-as- 
semblies and standard components, are 
pre-printed on adhesive-back tri-acetate 
and permanently applied to drawings 


notes, instructions, 


By Stanley Maas 


RESSURES on drafting room time are steadily in- 
tensifying because of the increasing intricacy of 
drawings required for today’s electronic and avi- 

onic devices. In most drafting rooms the added time re- 
quired to draw complex equipment and the shortage of 
qualified personnel have combined to create a bottleneck. 

One answer to this problem is the use of pre-printed 
tri-acetate sheets.* Originally developed to provide non- 
smearing title blocks, the pre-printed material is now find- 
ing application in a variety of standard shapes, notes, 
bills of materials and even entire sub-assemblies. 

The required material is reproduced by a photo-engrav- 
ing process and printed on the back of a tri-acetate sheet; 
transparent, pressure-sensitive adhesive is applied to the 
front face. The adhesive will not bleed under the heat of 
a blueprint machine and, according to the manufacturer, 
the tri-acetate will stay in place forever unless manually 
removed. A protective backing sheet keeps the adhesive 
clean and free from contamination. One end has no adhe- 
sive, to permit removal from the backing sheet. This edge 
has the date of manufacture printed on it and the product 
carries a guaranteed shelf-life of one year from this date. 

The device can be applied to a tracing in about 15 
seconds. The draftsman first removes the protective sheet. 
The tri-acetate is then placed in position on the rear of 


*The printed tri-acetate sheets discussed and reproduced in this article 
are manufactured by Stanpat, Whitestone 57, N. Y 
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the tracing and is made to stick by rubbing with a soft 
cloth. Since the tri-acetate is applied to the rear of the 
drawing, the draftsman can add information by hand- 
lettering on the face of the drawing itself. For 30 minutes 
after application it is possible to remove the sheet from the 
drawing, if necessary, and then to reapply it. After that, 
the tri-acetate is permanently bonded in place. One hour 
should elapse between the time of application and blue- 
printing to give the adhesive time to bond. These tri- 
acetates can also be printed for front application for 
microfilm work or photo reproduction. The surface is 
treated so as to make it very receptive to pencil or ink. 

The biggest potential use of these acetate sheets appears 
to be in replacing hand drawings of parts of sub-assemblies 
that appear on a large number of tracings. Items like nuts, 
screws, bolts, electronic tubes, standard motors, pumps 
and small wiring diagrams can be printed up as individual 
sheets and applied as required, or a sheet can be printed 
with several standard parts. Detail drawings of parts used 
most often can be printed with letters as dimensions; the 
draftsman tailors each drawing by substituting numerical 
values for the letters. 

To custom-build a control unit, for example, the drafts- 
man places as many of the printed component sub-assem- 
blies on the tracing as required. These may then be joined 
into a complete control unit by pencil lines. Since details 
of the sub-assembly are checked before the acetate draw- 
ings are made, the checker need only make sure that the 
proper sub-assemblies were used and that they were cor- 
rectly connected. 

Printed instructions allow the draftsman to save the time 
required to hand-letter standard information. For non- 
standard notes, the typewriter may be used on blank 
acetate forms. This note is then applied to the front of the 
tracing—instead of the rear—and the drawing need not 
leave the drafting table for its application. The special 
typewriter ribbon employed is also suitable for regular 
work. 

Terms such as “For Estimate Only,” “For Experimental 
Use” and “Top Secret,” that may change during the life 
of a tracing, are printed on acetate sheets having a tempo- 

rary adhesive. These can be removed and new classifica- 
tions added as required. 

A further use of the adhesive-backed acetate is in the 
repair of torn tracings. Strips of blank acetate make in- 
visible repairs that will not reproduce in blueprinting. 
Heat from the blueprinting machine does not affect the 
bond. 
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(Continued from page 14) 


of study on the part of the Chief 
Draftsman. The whole report is only 
as good as the estimate of how com- 
plete the drawings are. This can be 
done most effectively by going over 
the drawings one by one and estimat- 
ing their per cent completion. Where 
a project consists of several hundred 
drawings, this gives a surprisingly ac- 
curate estimate. 

In estimating the per cent com- 
pleted for each drawing, the histori- 
cal data can be very helpful. Rules 
of thumb can be established on the 
historical data, such as: When the 
preliminary design is finished the 
drawing is 20 per cent completed; 
when the finished drawing is com- 
pleted and ready for checking it is 


60 per cent completed; when it is 


checked and issued to the client for 


approval it is 85 per cent completed; 
and when it is issued for construction 
it is 100 per cent completed. 

By careful analysis, you can arrive 
at the per cent that the entire project 
is completed. If you compare this 
total with the per cent of the entire 
estimate used and the schedule, you 
are able to decide whether the project 
is in good or bad condition on an 
overall basis, and what corrective ac- 
tion, if any, is required. 

If it is decided that a project re- 
quires corrective measures, categories 
causing the difficulty can be deter- 
mined from the report. 

This system is meaningless without 
the application by Management of 
corrective measures when they are re- 
quired. 

The third tool of this system rep- 
resents, on a running curve, the over- 
all per cent completion and the es- 
timated progress. (Figure No. 4). By 
plotting these figures against time, 
you can establish how effective the 
corrective measures have been. 

In most cases the pattern for a 
project is pretty well established by 
the time it is 30 to 40 per cent com- 
pleted. At this time by dividing the 
per cent completed into the man- 
hours expended a very accurate pre- 
diction of the final costs can be made. 
Since the progress curves always take 
the same general shape (we know 
this from experience), it provides a 
visual tool for estimating a revise 
completion date. For example, it is 
quite unlikely after a project is 60 per 
cent complete to expect any increase 
in the slope of the curve. 
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Notice on the sample curve (refer 
to Figure No. 4) when the project 
was 40 per cent completed it was 
running about 5 per cent behind. 
Five per cent behind for 40 per cent 
completed indicates an expected over- 
run of about 12 to 13 per cent. 
Notice that when this job was com- 
pleted, the original appropriation 
Was over-run about 10 per cent. This 
then represents all the important facts 
concerning a particular project in a 
very simple form. 

What are the facts that can be 
learned from these curves? First the 
job is behind schedule. This may be 
so because men were not available 
when necessary, or it might be that 
the information was not available 
from the client when it was required. 
You should satisfy yourself as to just 
what is the cause of this delay. Was 
it because of incompetent  supervi- 
sion? Has the pattern been set? Has 
there been any change in scope? 
What is the new completion date? 
These are the answers that a com- 
petent Manager should know. 


CONCLUSION 
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Chief Draftsman to predict the 
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future and adjust the present, but to 
make any quantitative predictions 
about how much this kind of system 
can reduce costs is very difficult. It 
is possible that achieving the control 
described here can decrease drawing 
production costs in excess of 25 per 
cent, not because of the system, as 
such, but because of the corrective 
measures that it brings about when 
these can still do some good. 

Since this completed system was 
achieved at Day and Zimmermann 
it has been our experience that pro- 
duction rates as measured by man- 
hours per square foot have been cut 
very nearly in half. But just as im- 
portant, periodic analysis of produc- 
tion vs. cost has created an atmos- 
phere of cost consciousness among the 
people who are responsible for them. 


The Author 

Harry M. Perks is Chief Drafts- 
man, Day and Zimmermann, Inc., 
Engineers, in Philadelphia, Pa. This 
article is based on a talk given by the 
author at the Effective Drafting Man- 
agement Institute held at the Univer- 
sity of Wisconsin, October 8 and 9, 
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HE PAPER on the board of a 

20th century draftsman is an 

expendable item, apparently 
inexhaustible in supply and _ possess- 
ing uniform characteristics of excel- 
lence. In fact, those charged with 
ordering paper for drafting room use 
are faced with the difficult task of 
choosing wisely from a bewildering 
assortment of papers, cloths, and trac- 
ing films and of determining what 
reproduction techniques offer most 
advantages. 

In marked contrast with this abun- 
dance was the paucity of materials 
which possessed a surface capable 
of taking the imprint of a writing or 
drawing tool 2500 years ago. A list 
of these ancient materials must in- 
clude leaves, bark, clay, leaden and 
wax tablets, the papyrus roll, and 
the parchment book. However, their 
endurance — that of the papyri and 
the parchments in particular — is a 
source of continuing amazement to 
the scholars happily exhuming them. 

To establish a perspective for view- 
ing the accelerating technology of 
papers and reproduction techniques 
today, we shall attempt to review 
briefly the history and nature of the 
principal writing materials of antiq- 
uity. 


Papyrus 


APYRUS SHEETS were the most com- 
mon writing material of classical 
antiquity. They were in constant use 
from about 500 B.c. to 300 a.p. Papy- 
rus, or Egyptian paper, was made of 
slices of the cellular pith of a sedge- 
like plant Cyperus papyrus, arranged 
in layers, each at right angles to the 
preceding layer. The layers were 
moistened with water, pressed, dried 
and then smoothed by rubbing with 
ivory or shell. These handmade 
sheets, varying from 5 by 9 inches 
to 9 by 15 inches were then made 
into rolls from 20 to 30 feet in length. 
The long papyrus rolls are histori- 
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Graphic Perspect VC 


by Eleanor W. Thompson 


cally credited with possessing several 
of the same disadvantages as the large 
rolled tracing of today; i.e., they were 
awkward to use for reference, having 
to be re-rolled after each use, and of- 
ten the beginning and end of a roll 
would be torn or mutilated from ex- 
cessive use. 


PARCHMENT AND VELLUM 


ARCHMENT was known to have 

been employed for literary works 
in Rome as early as the Ist century 
A.D., and it was used by the Greeks 
much earlier. By the 4th century a.D., 
Greek and Latin literature was gener- 
ally transferred from the papyrus roll 
to parchment. Fine parchment was 
prepared from the skins of kids, 
lambs and young calves, while coars- 
er parchments were made from the 
skins of male goats, pigs, and wolves. 
From about the 10th century until or- 
dinary paper became available in 
Europe, parchment was virtually the 
only writing material employed. 

Originally, sheets of vellum were 
prepared by cleaning, drying and 
polishing the gut of the calf or lamb, 
but the term is also applied to the 
skins of these animals, or goats, pre- 
pared to make a fine quality parch- 
ment. The finest qualities of vellum, 
which have retained their smoothness 
and firmness for as long as fifteen 
centuries, were made from the skins 
of unborn calves and lambs. 

We hasten to add that parchment- 
and vellum - like papers today are 
made from materials other than the 
skins of young animals! 


PAPER 


HE ORIGINS of paper are lost in 
Ape mists of Chinese antiquity. 
Tradition has it, however, that paper 
was first made in the year 105 a.p., 
by Ts’ai Lun, a eunuch attached to 


the court of the Chinese emperor, Ho 
fils 
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For nearly 500 years, papermaking 
was confined to the Chinese empire. 
The Arabs became acquainted with 
papermaking in the 8th century as a 
result, it is said, of the successful — 
seige of Samarkand where a paper- 
making factory was located. Intro- 
duced into Spain and Italy in the 12th 
and 13th centuries by the Arabs, the 
craft of papermaking had _ spread 
northward to most of the countries of 
Europe by the 14th century. 

The earliest known paper still in 
existence is estimated to date from 
150 a.p. It was made from rags, and 
it is interesting to note that the best 
papers today are still made from rags. 
In fact the basic process of hand 
papermaking has not changed in more 
than 1800 years. The process involves 
two stages: the breaking up of the 
raw fibers of cellulose (drawn basical- 
ly from the woody portions of plants) 
in water to form a suspension of in- 
dividual fibers; and the formation of 
felted sheets by spreading this sus- 
pension on a suitable porous surface 
through which excess water can 
drain. 

Rags of linen or hempen cloth were 
the main source of cellulose in 18th 
century papermaking, the advantage 
of their use being that extraneous mat- 
ter had already been eliminated from 
the fibers in the textile process. Many 
attempts were made to devise substi- 
tutes, but it was not until the first half 
of the 19th century that the ground 
wood process of pulpmaking was in- 
troduced. The first of the chemical 
pulp processes appeared shortly there- 
after. 


More Asout PAPER 


HE LONG HIsTORY of papermak- 
| ae complex and fascinating, is 
barely suggested in the foregoing 
brief commentary. Therefore, in sub- 
sequent columns, we shall continue to_ 
explore the subject as it relates to the 
wealth of drawing materials available 
in today’s drafting rooms. 
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Microfilm Reader 


Readability and minimum mainte- 
mance are said to distinguish a new 
designed-by-request microfilm viewer 
with special optical and viewing 
screen lighting systems. Called De- 
signer “184,” the unit has an 18- by 
24-inch screen; it is built by The 
Filmsort Co., Pearl River, N. Y., Div. 
of Minnesota Mining & Mfg. Co. In 
addition to the special 65mm f/4 lens, 
the reader uses a screen angled be- 
tween 15 and 20 degrees to provide 
‘a comfortable reading angle for the 
engineer with bifocals. Drawings from 

% by 11 inches to 17 by 22 inches, 
when filmed at 16 to 1 are brought 
back almost to full size. Larger draw- 
ings filmed at 29 to 1 or 30 to 1 are 
restored to half original size. 


Drawing Leads 


Two drawing leads for use in a 
mechanical holder are available in a 
clear, plastics tube closed with a clasp 
containing a Pink Pearl eraser. These 
Microtomic drawing leads (No. 6100- 
2), available in eight degrees, are 
produced by Eberhard Faber Pencil 
-Co., Crestwood, Wilkes-Barre, Pa. 
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NCew Products 


Spray-on Adhesive 


The development of a new type of 
adhesive in a pressurized spray can 
have possible implications for draft- 
ing and paste-up of copy for re- 
productions. The spray-on adhesive, 
known as Quik-Stick, is colorless, 
odorless, and non-toxic, and can be 
used to hold any smooth surface, in- 
cluding paper, plastics, blueprints, 
drawings and the like, to any other 
smooth surface, including glass. The 
material, made by Maker Products, 
Inc., Irvington on Hudson, New York, 
may be applied, then the material it 
coats can be removed and replaced in 
different positions or on different sur- 
faces many times, while still retaining 
the adhesive coating. In this respect, 
the adhesive gives to any flat surface 
the characteristic of certain types of 
adhesive tapes. 


Copying Machines 


Two new diazotype copying ma- 
chines for the engineering profession 
have been announced by Charles 
Bruning Co., Inc., Mount Prospect, 
Ill. The Model 600 is reportedly built 
much the same as the deluxe Model 
675, but is said to have greater flexi- 
bility in that optional accessories may 
be added to meet specific needs and 
budgets. 

Bruning’s Model 320 is a new table- 
top diazo copying machine with a 
42-inch printing width. This Copy- 
flex accommodates sheets or roll stock 
of any length. Standard developer, 
drying and feed and delivery systems 
are incorporated in the Model 320. 


Typewriter Ribbons 


Both fabric ribbons and carbon rib- 
bons are now supplied as standard 
accessories at no extra cost on 
Remington electric typewriters. Ac- 
cording to an announcement by Rem- 
ington Rand Division of Sperry Rand 
Corporation, 315 Fourth Ave., New 
York 10, N. Y., the new two-ribbon 
feature makes it possible for the 
machine to function equally well in 
the preparation of correspondence in 
photo-offset work and for multiple 
copy work. 
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Enlarging Camera 


A continuous-flow, enlarging camera 
has been designed by Carroll B. Col- 
lins of Pittsburgh, Pa., primarily to 
blow-back the card-size “Neoprints” 
made in the Neoflow reducing camera 
either to full-size or to any desired 
enlargement less than full size. How- 
ever, the camera is also suited for 
general photo - copying work. It is 
being nationally distributed by Peer- 
less Photo Products, Inc., Shoreham, 
L. I., N. Y. Originals—either opaque 
or translucent—can be fed into the 
Neoflow Enlarger either continuously 
or intermittently. They can be of any 
width up to 15 inches and any reason- 
able length. The camera can enlarge 
these originals to 2, 3, 8%, 4, 6, or 7 
times the size of the original; it can 
also reproduce them the same size as 
the original. Maximum width of the 
enlargements is 30 inches; they can 
be of any length. 


Drafting Equipment Case 


A wedge-shaped box has been de- 
signed that fits under five sizes of 
drawing boards to permit drawing 
to be done conveniently on any level 
surface; the box also provides storage 
of a complete complement of draft- 
ing equipment, including a T-square. 
The unit, called the Oliver Drafting 
Equipment Case, is made by Oliver 
Mfg. Co. 1486 Payne, Wichita 3, 
Kan. The box is made of %-inch clear 
white pine, has a brass chest handle 
for easy carrying and a felt or flan- 
nel bottom for safe use on any sur- 
face. 
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Special Writing Instruments 


A line of pencils and ball pens de- 
signed for use with such processes as 
Diazo, Photocopy, Facsimile, Veri- 
fax, Thermofax, and Zerography, has 
been announced by Eberhard Faber 
Pencil Co., Crestwood, Wilkes-Barre, 
Pa. The new line has 11 pencils and 
five ball pens of various colors and 
writing densities. They include the 
Blak-Print and Fotorite pens, the 
Litho-Print, Fotorite and Contak Pen- 
cils. Another pencil, the Noprint, is 
designed for marginal notations and 
instructions, not intended to be re- 
produced by a photocopying machine. 


Printer-and-Processor 


The silver photography process, 
which develops and stabilizes a print 
almost instantaneously, is incorporated 
in a photo-copying machine recently 
introduced by Peerless Photo Prod- 
ucts, Inc., Shoreham, Long Island, 
N. Y. The equipment initially offered 
is capable of copying material up to 9 
inches wide and of any length. Trade- 
named Quick Silver, the process uses 
a photo-sensitized material with a sil- 
‘ver-halide type of emulsion that can 
be used under normal lighting. Ex- 
posure can be either reflex or print- 
through. The machine uses a single 
sheet of sensitized paper to make a 
copy. By exposing the original in con- 
tact with this sensitized sheet, a 
right-reading stat copy (white or 
black) is obtained. This can serve as 
the finished copy, or it can be used 
as a “master” to make positive copies. 
Any number of positives can thus be 
made from one master. 
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New Products 


Table Model Whiteprinter 


Prints up to 42 inches wide by any 
length can be made at speeds up to 
15 lineal fpm with a recently an- 
nounced whiteprinter. Called the Re- 
volute Rockette, the unit is produced 
by Paragon Revolute Corp., 77 South 
Ave., Rochester 4, N. Y. According 
tc the manufacturer, the developing 
speed is synchronized with the print- 
er so that longer prints can be started 
through the developer while part of 
the print is still being exposed; in 
other words, production capacity is 
not limited to a fixed developing 
speed. The machine is powered with 
a 1/15 hp electronic drive. Light 
source is a 1500-watt .quartz high- 
pressure mercury vapor lamp located 
inside a 4-inch diameter revolving 
contact cylinder. If desired, the ma- 
chine can be purchased complete 
with floor stand having a lower com- 
partment for storage of sensitized 
material. 


Optical Mounter 


A semiautomatic optical mounter 
that centers, checks and mounts 
microfilm for automatic reproduction 
has been announced by The Film- 
sort Co., (Div. of Minnesota Mining 
& Mfg. Co.), Pearl River, N. Y. Be- 
fore mounting the film into the card, 
the operator aligns center lines of the 
microfilmed image with those cali- 
brated on the 14- by 14-inch screen; 
the projected data on the mounter 
screen is also compared with the 
posted data on the card to make cer- 
tain the right frame of film gets into 
the right aperture card. Mounting is 
automatic; the operator presses a 
button and a motorized film die cuts 
the film frame from the roll and seals 
it to the aperture card. As the die 
returns to its starting position, the 
next film frame advances automati- 
cally. The film spool holds either 100 
or 1,000-foot, 35 mm. microfilm reels. 
According to the manufacturer, use 
of the unit permits an operator to 
mount an average of 800 to 400 
frames hourly. 
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Lead Pointer 


The development of a new lead 
pointer, designed to give the drafts- 
man short, medium, or long tapered 
points on his lead has been announced 
by C. Howard Hunt Pen Co., Cam- 
den, N. J. The choice of points is 
controlled by simply adjusting the 
length of the lead. Called the Boston 
Lead Pointer, the unit can be used in 
either a portable or fixed position. To 
replace the abrasive, the user throws 
away the old abrasive cup and drops 
in a new one. 


Shading Film 


For uniform shaded effects on line 
drawings, a Mylar sheet—surface- 
printed with opaque ink—saves draft- 
ing time. Called Contak, the shading 
film is produced in a variety of pat- 
terns, including standard Ben Day 
screens. Its reverse side is coated 
with a clear, pressure sensitive adhe- 
sive, protected by a backing sheet. 
To use, the draftsman scores a sec- 
tion slightly larger than desired; the 
cut is made through the printed plas- 
tics film but not through the backing 
sheet. The film is lifted out on knife 
point, positioned and pressed firmly 
on the copy. Surplus film is cut and 
peeled away. Chart-Pak, Inc. of 
Leeds, Mass., producer of the shad- 
ing film, also prints patterns, symbols 
and title blocks to order. All Contak 
shading film may be used in diazo 
equipment and for projection by 
transmitted or reflected light. 
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Basic Drawing Kit 


_The two instruments necessary for 
layout and measuring—a full 6-inch 
bow compass and a 5%-inch friction 
divider—are available in a pocket kit 
for drafting room or general shop 
use. Produced by Alvin & Company, 
Inc., 611 Palisado Ave., Windsor, 
Conn., the kit, No. 608K, is priced at 
*$3.95. Both instruments and _ spare 
parts tube with extra divider needle 
come in a 6% by 34-inch black viny] 
ease. The case is fitted with a pocket 
flap and has an extra compartment 
for storage of pencils, scales, etc. 


Diazotype Photo Paper 


Plastics-coated paper with a new 
‘type of black image diazotype sensi- 
tization has been introduced by Oza- 
lid Division, General Aniline and Film 
Corp., 35 Corliss Lane, Johnson City, 
N. Y. Called Hi-Gloss Black Dry- 
photo (108DZ), it reportedly will 
reproduce a black, glossy, photo- 
graphic-type print of a film positive 
in seconds. The film positive is laid 
over the Dryphoto material and run 
through any diazo copying machine; 
a dry, black, htgh-gloss photograph 
results. According to the manufac- 
turer, with the Dryphoto material, it 
is possible to reproduce in a diazo 
machine, every tonal gradation in 
a photographic continuous tone film 
positive, with a grainless image. The 
Dryphoto can resolve more than 100 
lines per millimeter. Developed for 
fast, dry reproduction of continuous 
tone aerial photographs used _pri- 
marily for military reconnaissance and 
aerial mapping, Hi-Gloss Black Dry- 
photo can also be used with auto- 
matic dodging equipment to produce 
glossies directly from dodged con- 
‘tinuous tone positives. This eliminates 
_the need for the second negative nor- 
mally required. , 
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New Products 


Black-line Cloth 


A black-line cloth intermediate. 
said to possess good _ line-holding 
characteristics and printing latitude 
has been introduced by Ozalid Divi- 
sion, General Aniline and Film Corp., 
37 Corliss Lane, Johnson City, N. Y. 
Called 101 CZB Blue Tint Ozacleth, 
the material has a double matte sur- 
face, to provide a universal writing 
surface suitable for pencil, ink or 
typewritten characters. Corrections 
can be made with an eraser. Since 
the new Ozacloth is a black-line ma- 
terial, it shows no “pinking” of the 
background on development or aging. 
According to the manufacturer, it is 
not affected by slow printing speeds 
of poor masters; neither will it stick 
to the cylinder when reprinting to 
slow processing papers, cloths or film 
specialties. 


Interchangeable Type 


The problem of typing technical 
material which may include engineer- 
ing, mathematical or chemical sym- 
bols, has been met by a typewriter 
recently introduced by Remington 
Rand, Div., of Sperry Rand Corp., 
315 Park Avenue South, New York 
10, N. Y. Key to this versatile machine 
is interchangeable typewriter type, 
removed from or returned to, two 
extra type bars by the typist “in a 
matter of moments,’ to quote the 
manufacturer. 


Punchless Binder 


Binders requiring no punched holes 
are said to be suitable for holding en- 
gineering drawings, reports and cata- 
logs. In place of rings or other devices 
fastening through punched holes, a 
spring-action clamp opens or closes in 
response to finger pressure. The binder 
is manufactured by Acco Products, 
Div. of Natser Corp., Ogdensburg, 
N. Y. Binders come in colors. 


Portable Microfilm Reader 


A low-cost engineering reader, 
capable of enlarging a microfilmed 
drawing six times to fit an 8- by 8- 
inch screen, has been announced by 
The Filmsort Co., (Division of Min- 
nesota Mining & Mfg. Co.), Pearl 
River, N. Y. Called Inspector “50”, 
the unit covers the Filmsort “D” aper- 
ture. Weighing about five pounds, the 
reader is 12- by 9- by 4-inches in size. 
It has storage space for 200 aperture 
cards. 


WHITEPRINTS! 


PRINTS fAKE ONLY SECONDS... COST ONLY PENNIES! 
So convenient! Saves valuable time. Copies full 42’’ material, any length. 
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*New booster » 
increases developer speeds, 


assures full development of large rolled-up prints. 


Write for literature and a demonstration! 
REPRODUCTION ENGINEERING CORP. @ 


BLU-RAY 


ESSEX 64, CONN. 


33 


New Literature 


Drafting Room Time-Study, a blue- 
bound booklet containing the results 
of tests conducted for Franz Kuhl- 
mann K.-G. by Batelle Institute, may 
be requested from Franz Kuhlmann 
K.-G., Prazisionsmechanik und Mas- 
chinenbau, Wilhelmshaven, Germany. 
Among the world’s largest manufac- 
turers of drafting machines, Kuhl- 
mann developed the first drafting 
machine in Europe. Some interesting 
statistics on drafting efficiency are 
given, along with time and motion 
study diagrams and typical drafting 
room layouts. Kuhlmann offers, with- 
out charge, to submit space - saving 
suggestions if supplied with scaled 
drawing of drafting area. 


Whiteprinting Brochure, describing 
seven Ozalid Whiteprint Machines 
manufactured by Ozalid, Division of 
General Aniline and Film Corp., 
Johnson City, New York, may be ob- 
tained by writing to the company and 
requesting Form No, SP58-33. White- 
printer models covered in the bro- 
chure range from the desk-top 
“Bambino” to the new “Printmaster 
1000” that turns out copies up to 54 
inches wide at rates up to 100 fpm. 
Specifications are given for each 
model. 


Pressure-Sensitive Materials Catalog, 
Visualization Made Easier, containing 
complete ordering information for all 
components of the Chart-Pak System, 
may be obtained by writing to Chart- 
Pak, Inc., Leeds, Mass., and request- 
ing Form No. E58-100M-A59-75M. 
An extensive group of lines, bars, 
shapes, patterns and symbols com- 
monly used in preparing charts, 
graphs, maps and layouts are in- 
cluded. These items are all precision 
printed on pressure-sensitive, adhe- 
sive-backed tapes or sheets. 


Drafting Machine Bulletin, M - 70, 
outlines the major characteristics of 
Model 70, a unit, recently announced 
by Glideline Corporation, 300 South 
Potomac St., Waynesboro, Pennsyl- 
vania. Among these are exceptional 
lightness, and a double Vernier pro- 
tractor which is visible throughout 
360°, automatically indexing at 15° 
increments. 
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Pressure - Sensitive Tape Brochure 
(Form No. 4-LE59RN-M) lists mate- 
rials required and gives step-by-step 
instructions for simplified two-sided 
circuit layout. The brochure may be 
obtained by writing to W. H. Brady 
Co., 727 W. Glendale Ave., Milwau- 
kee 9, Wis. 


Slide Rule Brochure (Form No. 
22846), titled Slide RuleP May I 
Help. . . by Don Herold, gives model 
numbers and descriptions of K & E’s 
full line of slide rules, from pocket- 
type to Log Log Duplex Trig. The 
illustrated brochure may be request- 
ed from Keuffel & Esser Co., Hobo- 
ken, Ne |: 


Microfilm File Cabinet Specification 
Sheet (Form No. 3995-554), giving 
data on six- and nine-drawer micro- 
film file cabinets with humidity 
control, is available from Graphic 
Microfilm Corp., 115 Liberty St., New 
York 6, N. Y. These file cabinets are 
manufactured by Yawman and Erbe 
Mfg. Co., Rochester 38, N. Y. 


Over 200 Tracing Templates, shown 
full-scale, are available free upon re- 
quest to Northwestern Tools, Inc., 117 
Hollier Ave., Dayton 3, Ohio. These 
tracing templates were designed for 
companies which manufacture jigs, 
fixtures and special machinery. Tool 
designers will find them helpful in 
selecting the correct items for their 
designs and in reducing layout time. 


Blueprinting Machine Brochure, titled 
The Revolute M4 Automatic Blue- 
printing Machine, describing a con- 
tinuous printer and finisher for both 
blueprints and VanDykes, may be re- 
quested from Paragon-Revolute Corp., 
77 South Ave., Rochester 4, N. Y. 
Schematic diagrams of the machine, 
extensive machine design information 
and specifications are included. 


Filmcard Reader Bulletin, a sheet 
listing features of Griscombe Film- 
card Readers designed for 16 mm. 
and 35 mm. microfilm—mounted in 
aperture and jacket cards—is offered 
by the distributor, Graphic Microfilm 
Corp., 112 Liberty St., New York 6, 
Nis 
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LGCliCns 


(Continued from page 5) 


Sirs: 

Congratulations! I have enjoyed 
your first issue of “G. S.” very much. 
I found “Scribing” of particular inter- 
est and as a matter of fact have just 
discussed with a K&E representative 
the possibility of its application in a 
pantograph which we use to develop 
miniature templets for engineering 
studies. Looks like it has real advan- 
tages here also. 

JAMEs CUuCCI 
Rayco 
Paramus, New Jersey 


Sirs: 

Quite by accident I acquired a 
copy of the first issue of Graphic 
Science and I have found it most in- 
teresting and informative. It was cir- 
culated in our drafting and design 
group and was very well received. 
The article, “Appraising the Drafting 
Operation” by Charles H. Bayer was 
of particular interest, as were the re- 
port on ASA Drafting Standards and 
the New Products section. 

Jack R. WEITFLE 
Idaho Design Engineering Associates 
Idaho Falls, Idaho 


Sirs: 

I would like to receive subsequent 
issues of Graphic Science for myself 
and subordinate supervisors listed on 
the attached facsimile questionnaire. 
All are qualified, by their supervisory 
status or job assignment to receive 
free subscriptions. 

It was a genuine pleasure to peruse 
the October issue which was also re- 
viewed with enthusiasm by our group 
supervisors. We _ believe Graphic 
Science is destined for recognition as 
“the magazine” in the field of drafting 
and reproduction, an integral function 
of engineering. 

W. D. CaveNDER 
Aeorjet-General Corp. 
Sacramento, California 


Editor's note: Subscription Question- 
naires appeared in the 
November and December issues. Ad- 
ditional copies are available from 


Graphic Science, 103 Park Avenue, 


New York 17, New York. 
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The Editor’s Board 


The Turn of The Wheel 


DRAWING can only be as valid as the engineering 
and design ideas that go into it, and an engineer 
who cannot sketch out the concepts he has in 
mind must rely on the draftsman or the designer. 

This growing area of responsibility for draftsmen was 
the topic of a thought-provoking article by Professor 
Irwin Wladavar, Associate Editor, in the first issue of 
Grapuic Science (October 1959). Since then, a great ' eye 
many comments—from other professors and instructors of een 
engineering graphics, from draftsmen and drafting de- FAST -- EASY - ACCURATE 


partment supervisors, and from engineers — have been 
WITH NEW 


a 1IP-A-LINE TAPES 


Here is the fastest, the most practical plant layout 
technique available! The new pressure-sensitive 
tapes provide a vast selection of signs, symbols, 
patterns and designs for exacting printed repro- 


5 rot 
a a haar 


Bier SEEMS TO BE general agreement that engineers 
should want and be able to draw but a continuing 
reluctance on the part of many school and _ university 
administrators to reconsider their basic curricula, and re- 


institute fundamental drafti 2 f xia : : 
ae 3 - cael aba Bas ee Eee ductions. Eliminate the tedious task of drawing and 
mae January ee ieee Graphics re-drawing each and every symbol. Simply place 

Division of the American Society for Engineering Educa- tape in position, press down and cut off—it’s fin- 

tion, the need by industry for engineers who can draw ished! Sharp, accurate and in precise register. 


will once again be voiced. Earl D. Black, Head of 

Engineering Drawing, General Motors Institute, will 

present a report entitled “Industry Speaks About the er SCOWalls.. . quickly and easily 
Needs of the Young Engineer.” His paper is based on layed in. Zip it in... press 
contacts and interviews with more than 120 individuals aa are ere COW EANCICUL OTE) 


in 20 divisions of General Motors Corporation and six et etetetete%e%e® Roller conveyors, over- 
other major companies. Their concensus is that drafting revere ele ele.e*.* head monorails, stairs, 
ability is as important to the success of the engineering and aisles .. . press down, 
student’s subsequent career as basic theory. cut off—it’s in! No mess. 
Is the engineering student or the engineering school ee ee 
ee convinced? Beams and supports... 
if iE TL __sLike peeling hours off a tape 
a roll. In minutes it’s complete. 
HE WHEEL TURNS. Part of the cause for decline in eS electrical installations... 
drafting skills and current dis-interest by engineering Wiredione paced ineminciest 
students and educators in them may lie with industry. A zip—and there it is! Quick, 
For many years, drafting departments have been boxed — — — — — — easy and economical. 
in by more highly regarded engineering, manufacturing, 
and sales departments; the design-drafting supervisors ZIP-A-LINE TAPES are the finest— 
have not had the voice in company affairs they needed este a ee carte 
to hold their own. The draftsman has, in many instances, dustry today. Precise width toler- 


ances are maintained throughout the 
entire roll. 


PARA-TONE, INC. 
510 W. Burlington Ave. 
La Grange, Ill. 


found himself in a similar position. And this fact is not 
lost on engineering administrators in schools and uni- 
versities, nor on the engineering student. 

Might it be that when the drafting skill is more clearly 
rewarded, engineering students and young engineers will 
be a great deal less reluctant to “work on the board,” 
and engineering schools to teach them how? 
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IN ORDER to receive subsequent copies of 
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be completed and returned to: Editor, GrapuHic 
ScieNcE, 103 Park Avenue, New York 17, New 
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Your free subscription to GRAPHIC SCIENCE will 
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Comparative costs your draftsmen should see 


ADD to the pennies per sq. ft. cost of Kodagraph 
Autopositive Paper all the direct and indirect charges 
you can think of. You’ll find it hard to raise the total 
cost of reproducing a 24 x 36 in. drawing above 
$3.00.-A drop in the bucket compared to the esti- 


IMPROVED Kodagraph 

Autopositive Paper, Translucent 

Exposure speed is stepped up. Line sharpness is 
greatly increased, while background density is de- 
creased—giving you intermediates which produce 
sharper, cleaner prints. Greater roomlight tolerance, 
especially to fluorescent light, makes printing and 
processing easier. 


Graphic Reproduction Division, Eastman Kodak Company, Rochester 4, N. Y. 


Kodagraph Reproduction Materials 
‘‘Make the job easier... better!” 


mated cost of retracing a complex drawing. 

It just doesn’t make sense nowadays to retrace even 
the smallest worn-out drawing . . . the smallest “repeat” 
design. Your chief draftsman, needless to say, will 
appreciate comparing costs with you. 
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intermediates at a minimum cost. See for yourself how 
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